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MHHOACHUTEJIBHASA 3AIIMCKA

[Ipun pa3paboTke mnporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY JJIs
OMpe/ieNICHUs] TOJIX0JI0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpeaMera
«buonorus» cocraBwiu: KoHuenryaiabHble nonoxeHus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEpXaHUsA, pe3yJbTaTOB OOY4YeHHUS H
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
NPUHIIMIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccuiickoit denepariuu, a TakKe MOJIOKEHUs O criennduke
Owonoruu, €€ 3HAYEHWW B TIO3HAHUM IHKUBOM TIPUPOALI H 0OecreueHun
CYILIECTBOBAHUS 4ejoBeuecKoro odmiectBa. CoriacHO Ha3BaHHBIM IOJIOXKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAaMMBI TI0O OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Guosioruu 1aéT MpencTaBiIeHUE O MemsIX, 00 00IIel cTpaTeruu
00y4eHMsI, BOCITUTAHUS U PA3BUTHS 00Y4aIOLIUXCS CPEACTBAMU YUEOHOI O MpeMeTa
«buomnorusi», onmpenensieT 00s3aTeIbHOE TPEAMETHOE COACPKAHUE, €T0 CTPYKTYPY,
pacrnpeneneHle Mo pasjeiaMm U TeMaM, PEKOMEHJYeMYIO MOCIeI0BaTeIbHOCTh
M3ydeHUsl y9eOHOrO MaTeprala ¢ y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKM 00pa30BaTENbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

B mporpaMmme 1o 6M0I0THH TaK)Ke YIUTBIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3yibTaraM OOYYEeHHS B
dbopMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TT03HABATEILHON
NeATeIbHOCTH/y4eOHbIX JEHCTBUM OOY4YarOIIUXCs MO OCBOCHHUIO COJEpKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruun (10—11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
IPUHIIMI TPEEMCTBEHHOCTH B W3y4eHUW OWOJIOTHH, Ojaromaps 4YeMmMy B HeE
IPOCMATPUBAETCS  HANPABIICHHOCTh HAa pa3BUTHC 3HAHWW, CBSA3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JTMYHOCTH, SKOJOTUIECKOTO MBIIICHHS, MPEJACTaBICHUN O 3I0POBOM
o0Opa3e KM3HM U OEpeKHbIM OTHOUIEHHUEM K OKpYKAIOIIeW NpUpOAHON cpere.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIeONOIIOTHUECKIX TEOPUH, a TakKe 3HAHWUHA O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJIOTHH YIEIEHO BHHUMAaHHUE HCIOJIh30BAHUIO
MTOJIYICHHBIX 3HAHWM B TTOBCEAHEBHOM KU3HM IS PEIICHUS TMPHUKIAIHBIX 337a4, B
TOM 4Yucie: MpOoQUIAKTUKY HACJIEACTBEHHBIX 3a00JEBaHUN YEIOBEKa, MEJUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS1, 000CHOBAHUSI SKOJIOTMYECKHU 11€71ecCO00pa3HOro
MOBEJACHUSI B OKPYXKAIOIIECH MPUPOJHOU CpEJie, aHaIM3a BIUSHUS XO3SUCTBEHHOU
JEATENHHOCTH YEJIOBEKA Ha COCTOSTHUE TIPUPOIHBIX M UCKYCCTBEHHBIX IKOCHCTEM.
Ycunenue BHHMaHHUS K TPUKIATHOW HAMpPaBICHHOCTH YYEeOHOTO mpeaMmera
«buonorus» MpOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUEHUS YCIOBUH JIJISl PEIICHMUS



OJTHOW M3 aKTyaJIbHBIX 3a7[au MIKOJLHOTO OMOJIOTHYECKOT0 00pa3oBaHUs, KOTOpas
npeanonaraer (GopMUPOBaHUE Yy OOYYAIOMIMXCS CIOCOOHOCTH aJanTHUPOBAThCA K
U3MEHEHUAM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOIO MUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUMN O
HAy4YHOM KapTHHE MHpaA, pacliupseT U 0000UIaeT 3HaHUS O >KMBOM mpupojae, eé
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allid W DBOJIIOLMUHU, CO3MAET
yCIIOBUSA  JIJIsi:  TO3HAHWUSI  3aKOHOB  KWUBOW  TMPHUPOABI,  (POPMUPOBAHUS
(YHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, YKOJIOTMYECKOr0 MBIIUIEHUS, UEHHOCTHOI'O OTHOLUEHUS K KUBOM MPUPOE
U YEJIOBEKY.

bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHUs,  COLNUAIM3ALUU
oOyyaromuxcs. M3ydenrne 6uooruu obecrneyrnBaeT yCciaoBus Al (GOpMUPOBAHUS
WHTEJUICKTYalbHBIX, KOMMYHUKAITMOHHBIX W  HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTMYECKUX 3HAHUU C
MPEJICTABICHUSMHU U3 IPYTUX YU€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKH, XUMUU U
reorpaduu. Ha3BaHHbIE TOJOXKEHHS O NpPEIHA3HAYCHHH Y4YEOHOro mpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPHUPOBAaHUIO €ro COJAEpX aHUs, MPEACTABICHHOIO B MpOrpaMme 1o
Ouomorumu.

Ot6op conmepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPA3HOrO MOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMmupoBaHuss 0OIIEH KYJbTYphl, OINPEICITSAIONINE aJeKBAaTHOE IIOBEJCHUE
YeJIoBEeKa B OKPY)KAroIeH MPUPOJAHON cpelie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOU AesTeabHOCTH. Oco00oe MECTO B ATOM CHCTEME 3HAHUM
3aHMMAIOT JIEMEHTHI COJIEP KaHUsI, KOTOPBIE CIYXKaT OCHOBOM 1J1s1 pOopMUpOBaHMUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alHUU
OHMOIOrUYecKOro 00pa3oBaHu.

CTpyKTypupOBaHHE CoOJlepkKaHUsl Y4eOHOro marepuaja B MpOrpaMmMme II0
OMOJIOTUM  OCYILECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM IPHUPOJBI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYype yueOHOro npeamera «buonorusp»
BBIJIEJIEHBI CIEAYIOIINE coAepxKaTeabHble TMHUU: «buonorus kak Hayka. Metozsl
HAy4YHOTO Mo3HaHus», «Knerka kak Owosornyeckas cucremay, «Opranusm Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHUYecKOro MHUpay,
«IBOJIIOLUS KUBOU MPUPOIBDY, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.



Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YarOUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHM3alliyd JKUBBIX CHUCTEM pa3HOr0 paHra u NPUOOPETEHHE YMEHHM
WCIOIb30BaTh ATHU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOILICHUH OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TMYHBIX KU3HEHHBIX TTPOOJIEM.

Joctixenne uenu usydeHus yueOHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CIIeYnBaETCS PEIICHUEM CIIEAYIOUIUX 3a/1a4:

OCBOCHHE OOYYaIOUUMUCS CHUCTEMbl 3HAHMK O OMOJOTMYECKUX TEOPUSX,
YUYEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiaxX, CIyXKalluX OCHOBOU
uist GOpMUPOBAHUS TPEJCTABICHUN O ©CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
MeTO[aX Hay4yHOI'o MO3HAHUs, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKMBBIX
CUCTEM PA3HOI'0 YPOBHSI OPraHM3alMH, BBIAAIOIIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOLIMXCS TO3HABATENbHbIX, WHTEJUIEKTYaJbHbIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOlleCCe aHaIM3a JaHHBIX O MyTSX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UIEH M MOAXOJOB K H3YYCHHIO >KUBBIX CHCTEM
pPa3HOTO YpOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy OOy4Jamommxcs OOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH W OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOU TPUPOILI HA OCHOBAHUY 3HAHUH U OIbITA, OJYYECHHBIX IPU U3yYEHUU
OMOJIOTHH;

dbopmupoBaHue y oOy4arOIMXCS YMEHUW WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEILHOCTH 4YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXKHOCTH TTO3HAHMS YEJIIOBEKOM >KUBOU
IPUPOIBI, HECOOXOAMMOCTH OCPEKHOTO OTHOIICHUS K HEM, COOTIOICHHUS dTHISCKUX
HOPM MPHU MPOBEJEHUN OMOJOTUUECKUX UCCIICI0BaHUMT;

OCO3HAHME IIEHHOCTU OWOJOrMYEeCKUX 3HAHUW [JIs1 TOBBIIIECHUS YPOBHS
9KOJIOTHYECKON KYIbTYPBI, 11 (POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUW M YMEHUU B TTOBCEAHEBHOM KU3HU JIJIS
OLICHKH IOCJIEICTBUN CBOEH JIESITEILHOCTH MO OTHOLICHHUIO K OKPYKaIOIIEH Ccpeae,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE MEp MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oomero o0OpazoBaHus y4eOHbIA npeameT «buosorus»,
U3y4aeMblii Ha 0a30BOM ypOBHE, SIBJISIETCSl 00s13aTEIbHBIM YU€OHBIM MPEAMETOM.

Jnst u3yueHust Ouosoruv Ha 6a30BOM YpOBHE CpeHEro o0Iero oopa3oBaHus
orBoauTcst 68 yacon: B 10 kinacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34 gaca
(1 gac B Hexemo).



COJAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (puiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorum B hopMUpOBaHUM COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS JKUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OMTMCaHUE,
u3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas 00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, J[x. Yorcon u @. Kpux.

Tabmuib! u cxembl: «MeToAbl TO3HAHUS KUBOM MPUPOIBD».

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThbI:

[Tpaktnueckas pabora Ne 1. «Mcmonp3oBaHuE pa3TUYHBIX METOJIOB TPU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H X OPTraHU3ALMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak peaAMET u3ydeHus: ouosioruu. Otinune
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aiuu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTeOICHOTHYECKHU ), OnOoChepHBIi.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aIluN
JKUBOW IIPUPOIBI».

O6opynoBanue: Mmozenb Mmosiexkybl JITHK.

Tema 3. Xumu4eckuii COCTaB U CTPOEHUE KIECTKH.

XUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MuHepanbHbIE BEIIECTBA.

OyHKIUM BOABl W MHUHEpAIbHBIX BelIeCTB B KkieTrke. I[lommep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue O0eaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOpPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



depmeHTHI — Ononornueckune Karanuzaropsl. CTpoeHue GepMeHTa: aKTUBHBIN
LeHTp, cyocrpatHas cnenuduunoctb. Kodepmentsl. Burtamunbel. Otinuus
(epMEHTOB OT HEOPraHUYECKUX KAaTaJINu3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TIIIOKO03a, pud03a U Ae30KCUprd03a), Tucaxapuibl
(caxapos3a, JaKTo3a) UM MoaMcaxapuibl (Kpaxmas, TJUKOT€H, IeJUII0JI03a).
buonornueckue GpyHKIUH YIIIEBOJOB.

Jlunuael:  Tpurmmuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormdyeckne ¢yHkiuu sununoB. CpaBHEeHUE
YII€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MoOHOMEpHI
HykJ1enHOBbIX KHUcioT. Ctpoenue u ¢pynkuun JIHK. Ctpoenune u pynkuun PHK.
Buaest PHK. AT®: ctpoenue u ¢pyHKIMH.

[{uTonorusa — Hayka o kierke. Knerounas teopust — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHUSs KIETKHU.

Knerka xak nenoctHas xuBas cuctema. OOIIHe Mpu3HaKU KIETOK: 3aMKHYTast
HapyxHasi MemOpana, Mosekynsl JIHK kak reHermueckuil ammapaT, cuUCTEMa
cUHTE3a Oelika.

Tunbl KIETOK: H3yKapUOTHYECKas M Hpokapuoruueckas. (OcoOeHHOCTH
CTPOEHHUS TNpOoKapuoTudecko kieTku. Knerounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTHUYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHOM KIIETKHU.

[loBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢ynakuuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPWUU, TUIACTUJIBI.
[Tpoucxoxnenne MUTOXOHApUM U Tactua. Buasl mmactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue snpa: saepHas o00JouKa,
KapuoIuia3mMa, XpOMaTUH, JIPBIIKO. XPOMOCOMBI.

TpaHCnOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IIneiaen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panxins, K. M. bap.

Juarpammsl: «PacnipeneneHne XUMUYECKUX JIIEMEHTOB B HEKUBOM IIPUPOACY,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOJLY.

Tabmuubr u cxembl: «llepuoguueckass TaOauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BoJbl», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbl O€IKa,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [JHK», «Ctpoenue monexybl



AT®», «CtpoeHHe 3yKapuOTHYECKON KIETKW», «CTPOCHHUE KUBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpYAOBaHHWE JUJIsl MPOBEICHUS
HAOJIIOICHUI, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOMpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUATbHBIX KJIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlaGoparoprass pabora Ne 1. «l3ydyeHue KaTaIMTHYECKOH aKTUBHOCTU
(bepMeHTOB (Ha TpUMepe aMuUiIa3bl WK KaTalla3bl).

JlabopatopHasi pabora Neo 2. «M3ydeHuwe CTpOECHHsI KIETOK pacTEHUH,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKONIOM Ha TOTOBBIX MHUKpOTMpENnaparax U HUX
OMMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelIecTB, WM MeTa0oIu3M. AcCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTU4ecKuii oOMeH) — JBE CTOPOHBI €AMHOrO IMpoIlecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHsS BEHIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboIu3Ma.

Tunbsl oOMeHa BenecTB: aBTOTPO(dHBIN U rerepoTpodHbiid. Ponb pepMeHTOB B
0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBas u TemHOBas (¢a3bl  (orocuHTe3a. Peakiuum
dbotocunTe3a. IPhekTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnoBuii cpenbl Ha (DOTOCHMHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocuHTe3. XeMOCUHTE3UPYIOMUe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JIJIs
KU3HU Ha 3eMIIE.

DHepreTnuecknii oOMEeH B KJeTke. PaciernieHue BeIecTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTaIlbl JHEPreTUUeCKoro ooMeHa. I mukonus.
bpoxxenue m ero Buabl. KucinopogHoe OKHCIEHME, WM KIETOYHOE [IBIXAHUE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCTb SIHEPTETUUECKOr0 OOMEHa.

Peakuun MarpuuHoro cuHrte3a. ['enernueckas wunHdopmarus u JIHK.
Peammzanus reHernuyeckoil mHpopManuu B kieTke. ['eHeTHMYecKud KO M €ro
cBoiictBa. Tpanckpumniusa — maTpuuHblii cunte3 PHK. Tpancmsiius — 6mocunTes
Oenka. Otanbl TpaHcisuuu. KoaupoBanue amuHOKucioT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3uu — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEJOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenosexka (BUY) — BozOyaurens CIIM/]a.



OOparHass ~ TpaHCKpHWIIIMSA, peBepraza W  uHTerpaza.  lIpodwunaktuka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Hoptpersr: H. K. Konsnos, /1. 1. Banosckui, K. A. Tumupszes.

Tabmuupl u cxemsbl: «Tumbl muTanus», «Merabom3m», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Xioporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHa», «CUHTEe3 Oenkay, «I 'eHeTUUYeCKUl Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u >xu3HeHHbId 1uki1 Bupyca CIIN/a,
OaxkTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: moaenu-anrumkanuu «Yasoenue JIHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHpiii 1muki, Wid >KU3HEHHBIM MWK KiIeTku. MHTepdaza u MUTO3.
[Ipoueccol, mpotekatomue B uHTepdaze. Pemnukaius — peakuuss MaTpUUYHOTO
cunteza JIHK. CtpoeHune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIMTUIOW THBIN u TaluIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpoMaTuasl.
[uTtonornyeckue OCHOBBI PA3MHOXKEHHS W  HHAWBUAYAJIbHOIO  PAa3BUTHS
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BHUOTOrMYEeCKniA CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alomnTo3.

®opMbl pa3MHOKEHUS OPraHu3MoOB: Oecrojioe U nojoBoe. Buasl Oecrnonoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAaHWE OJIHO- WU MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJISI CEJICKIIHNH.

[TomoBoE pa3sMHOXKEHUE, €r0 OTJIIMYUS OT OECIIOIOTO.

Meito3. Cranum meiiosza. Ilpouecchl, nmpoucxomsine Ha CTagusIX Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICT U
3Ha4YEHUE MEHUO03a.

['ameTtoreHe3 — mpouecc 00pa3oBaHUsSI MOJOBBIX KIJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepmMaTo30M], SHMIIEKIeTKa) — CIepMAaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOEHHUsI SULEKIETOK M crepmaTo30uioB. OIUIOA0TBOPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBLHOE  pa3BUTHE
(aMOpuorenes). Jtarbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisinus, opraHoreHes. I[loctamOpuonanbHOE pa3BuTHE. THIIBI
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TpsMOe, HempsMmoe (IMuuHOYHOE). BimsHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIAECHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOT€HE3 IBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanum:

Tabmuuper u cxembl: «DOpMbI pPa3MHOXKEHUST OPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Knerounsri nukim», «Penmmukanus JHK», «Mwuto3y,
«Mernosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIMUTAIOIIUX U
yenoBeKkay, «OCHOBHBIE CTaIUM OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEapaThl «CrniepmMaTo30ubl
MJICKONIUTAIOIIETO», «SIHIEKIeTKa MIEKONMUTarmero», «KapruoknHes B KiIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alIuIuKanusa «JleneHue KIEeTKU», MOJEIb
JTHK, Mozaens MeTadazHoil XpOMOCOMBI.

JlabGopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue CTpOEHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJICHUM TE€HETHKU. BKJajg poccHMCKUX U 3apyOeKHBIX
yu4€HBIX B pPa3BUTHE TEHETUKH. MeToapl TEHETHKU (TUOPHUIO0IOTHYECKUH,
IIUTOTCHETUYECKUHN, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE T'€HETHUECKHE
noHATHSA. ['eHeTnYecKass CHMBOJIMKA, UCIIOJb3yeMas B CXEMaX CKPEIINBAaHUM.

3aKOHOMEPHOCTH HACIIEOBAHUA TPU3HAKOB, ycTaHOBJIeHHBIE . MeHnenem.
MoHorubpuaHoe CcKpeuBaHue. 3akoH eIuHooOpasusi THOpPUIOB MEPBOrO
nokosieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH pACIICIUICHUS TPU3HAKOB. [ Unoresa
YUCTOTHI raMeT. [1oMHOe 1 HEMOIHOEe TOMUHUPOBAHHUE.

JlurnObpuaHoe  CKpemyBaHHWE. 3aKOH  HE3aBHUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  LluToreHernueckre  OCHOBBI ~ JUTHOPUIIHOTO  CKpEIIMBAHUS.
AHanm3upymroliee cKkpelmuBaHue. Mcnoib30BaHNE aHATTM3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIpEJIeTICHUS TE€HOTHUIIa OCOOMU.

CueruieHHOE HacenoBanue nmpusHakoB. Padora T. Moprana no clernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylleHne cuenieHrs reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHETUYECKUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OIpPEIEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB I3MEHYMBOCTHU: HEHACIEACTBEHHAS M HACIICICTBCHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKATMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psig 1 BapuallioOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBEHHbIE M KAUECTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacneacTBenHasi, WM TEHOTUIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
M3MEHYMBOCTU. MyTallMOHHAas M3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpU4rHbI MyTaluid. MyTtareHHnbie QakTopsl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacaeACTBEHHON n3MeHnunBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABbl TEHETHUKH
YeJIOBEKA: TeHEAIOTMYeCKHi, OJIM3HEIIOBbIN, IUTOT€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE OnpeIeIICHUE TE€HOTHUINA!
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YeJIOBEKAa: TeHHbIE OOJE3HH,
00JIe3HN € HACJIEACTBEHHOW MPEApPaCIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUCHUSI TeHETUUYECKUX
Oone3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAaHME. 3HAYECHUE MEIUIIMHCKON
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIIOBEKA.

JdeMoHcTpanuu:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pu3, C. C. UerBepuxon, H. B.
Tumodees-Pecosckuii, H. Y. Bapuios.

TaOmuiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €TI0 IIUTOT €HETUY €CKasl
OCHOBAaY, «3aKOH pacIleNJICHUs U €ro IUTOr€HETUYECKasi OCHOBAY», «3aKOH YMCTOTHI
rameT», «/Iurubpunnoe ckpenmBanuey, « Llutonornueckre 0CHOBBI TUTHOPUTHOTO
CKpelMBaHusD», «Meno3», «B3anmMoaeinCcTBUE allIeNbHBIX T€HOBY, «['eHeTnueckue
KAapThl PAaCTE€HHI, KUBOTHBIX U YEJIOBEKa», «[ €HeTHKa mnomnay, «3aKOHOMEPHOCTH
HACJIEIOBaHUsA, CUEIUIEHHOTO C MOJOM», «KapHOTHIIBI YelloBeKa U >KUBOTHBIXY,
«Bunpl m3meHunBoctn», «MoaudukanvoHHas HU3MEHUHUBOCTHY, «HacnemoBanue
pe3yc-dpakropa», «I'eHeTrka rpyrmi KpoBu», «MyTallmoHHass K3MEHYHUBOCTDY.

OGopynoBaHue: MOJEIU-aNIIUKauu  «MOHOTHOPUAHOE CKPEIIMBAHUE,
«Hemonnoe nmomuHupoBanue», «JurnbpunHoe ckpemmBaHuey, «llepekpéct
XPOMOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduia» (Hopma, myranuu hopMbl
KpPBUIbEB U OKpPaACKH Tena), repoapuil «I opox moceBHON.



JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnast pabora No 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO U
IUTUOPUTHOTO CKPEIIMBAHUS Y Ip030(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3yyeHue MoauuKaliuOHHON W3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia M BAPUALMOHHOU KPUBOMY.

Jlaboparopnas pabora Ne 7. «AHanu3 myrauuil y apo30Quiabl Ha TOTOBBIX
MUKpOIpEenapaTax.

[Ipaktuueckas pabora Ne 2. «CocraBieHuE W aHaIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Cenexkuusi Kak HayKa W Ipolecc. 3apoKIACHHE CEJIEKIIMU U JIOMECTUKALIMSL.
VYuenue H. U. BaBuiioBa o ieHTpax mpoMCXOoKIEHUS U MHOT000pa3us KyJIbTYpPHBIX
pacteruil. LIeHTpbl IpONUCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITAMM.

CoBpemMeHHBIE METO/IbI CeeKIMU. MaccoBbId U MHIAUBUYATbHBIN OTOOPHI B
CEJIEKIIMM PAaCTeHH M KUBOTHBIX. OnEHKa 3KcTrepbepa. biam3kopoacTBeHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUH.
['erepo3uc, wiu rubpunHas cuia. HepolicTBEHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otpanénnasa rubpunusanus 1 e€ ycrexu. FICKyCCTBEHHBIN MyTareHes3 1 MoJlydyeHue
HOJIMIIIION0B. JIOCTHKEHUS CENEKIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOU3BOJACTBA. ['€HHAs WH)KEHEpHUsA. OTalbl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kietounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHIA.
KiionupoBanue BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Oxonoruyecknue M dTudeckue  mpobrmembl. MO —  reHeTruyecku
MOAU(DUIIIPOBAHHBIC OPTaHU3MBI.
JemoncTpanuu:

[Toprpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. .
HBanos.

Tabmumer u cxembl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOT000pas3us
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaIHUX KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanéanas rudpuausanus», «Padoter akagemuka M. @. MBanoay,
«ITomummonus», «OOBEeKThI OuOTEexXHONOTHNY», «KileTouHble KyJIbTYyphl H
KJIOHUpOBaHUE», «KKOHCTpyHpOBaHUE U NMEPEHOC T€HOB, XPOMOCOM.

O06opynoBaHue: MYJISKU TUIOAOB M KOPHEIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03SICTBEHHBIC PaCTCHUSY.

JlabopaTropHble U NPpaAKTH4YeCKUe PA0OThI:

Okckypcusi «OCHOBHBIE METOAbI U JOCTHIXKEHHUS CEJICKIIMU pPacTeHUl U
KHUBOTHBIX (Ha CEJICKIIMOHH YO CTaHIIHIO, TIEMEHHYIO bepmy,



COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOr'O LIEHTPA)».

11 KVIACC

Tema 1. JBosoOHHAsI OHOJIOTHSI.

[IpenrnoceIki BO3HUKHOBEHHMSI JBOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopust U €€ MecTo B OHONOruu. BiusHUE 3BOMIOLMOHHONW TEOPUH HA pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CuzerenscTBa 3BOMONMHU. [laneoHTONOrMYEcKue: MOCIEA0BATENbHOCTh
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpeXOoAHble (POPMBI.
buoreorpaduueckue: cxoacTBo u paznmuune hayd u GIop MAaTEPUKOB M OCTPOBOB.

OMOpHONIOTUYECKUE: CXOJCTBA M pPa3Inyusi 3MOPUOHOB Pa3HBIX BHJOB
NO3BOHOYHBIX. CpaBHUTENBbHO-AHATOMUYECKHUE: TI'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
pyIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH Yy Bcex
OpPraHU3MOB.

OpomonnonHass Teopust Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMS
JapBUHU3MA. JIBWKyIME CHJIBI 3BOJMIOLUMM BUIOB 1o JlapBuHy (M30BITOUHOE
pa3MHOKEHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEONpeAesNEHHAas N3MEHUYUBOCTD,
60opn0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bofounn (CTI) u €€ OCHOBHBIE MMOJIOXKEHHUS.

MuxkposBomonus. [Tomymsiiys kak eAMHUIA BUJIA U SBOJIIOIUY.

JIBrxytue cuibl ((pakTOphl) SBONIOIUMU BUIOB B MpHUpojae. MyTalmoHHBIN
npouecc U KOMOWHATHMBHAs WM3MEHYMBOCTH. llomynsiiimoHHble BOJHBI U Jpedd
reHoB. M3ossinus u Murpanusi.

EctectBeHHBI 0TOOp — HampaBisiomuii  Gaktop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoONIEHHOCT, OPraHU3MOB Kak pe3ynbTar »Borouuu. llpumepsl
IPUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMop(o3bl U UAHOAIAIITALIUH.

Bun wu  BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (POpPMBI
BU000pa30BaHus: Teorpapuueckoe, 3K0JI0rH4ecKoe.

MaxkposBomtonus. DopMbl  3BOMIONUHM:  (UIETUYECKAsA, JUBEPreHTHAs,
KOHBEpIreHTHas, napauienpHas. HeoOpaTUMOoCTh 3BOJIIOLINH.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagualus.

JlemoHcTpanum:

[Hoprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mrosep, A. H. CeBepiios.



Ta6muub! u cxembl: «Pa3BuTHe opraHndeckoro Mupa Ha 3emiiey, «3apoJIbIlIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpasue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTamoHHas
U3MEHUYMBOCTHY», «ApomMopdosbl», «Hamoamanrtamun», «OOmas aereHepanus»,
«/IBmwxkymue cunbl 3Bomouun», «Kapra-cxema wapupyra mnyremectBus Y.
HapBuHa», «bopnba 3a cymecTtBoBanue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpaguyeckoe B11000pa3zoBaHue», « IKOJIOTHIECKOE BUI000PAa30BaHUEY.

O6opynoBaHue: KOJJIEKLIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HAOOp TJIOOB M ceMsH, KoyuieKius «lIpuMephl 3amuTHBIX TPUCTIOCOOICHHU Yy
KUBOTHBIX», MoJieJib «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue roJIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpadpuueckast kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOMY, BIaKHbIE ITpenapathl «Pa3Butue HacekoMoroy, «Pa3zButue asarymkmy,
MuKpomnpemnapat «Jpo3zodunay (Hopma, MyTaruu GopMbl KPbUTEEB U OKPACKHU TEJIa).

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue nNpucrnoco0JI€eHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIbHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEHME U pa3BUTHE KMU3HHM HA 3emuie.

JloHay4Hble NpENCTaBICHUS O 3apOXKIEHUM >KU3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHMSI JKM3HM Ha 3emJie: a0uoreHe3 W TaHCHEpMus. XHUMHUYECKas
ABONMIOIMSI. AOHOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BoNMONMK. HadanbHble 3Tarnbl
ouonoruyeckoil 3Bomonuu. ['unoreza PHK-mMupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M HMX SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emie no spaM u nepuojaM. Karapxein. Apxelickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ NEepUOIbl: KEMOPUICKHUIA,
OPIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30icKast 3pa U €€ TEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass 2pa ®W €€ mNepuoabl: NaJCOr€HOBBIA, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KIMMaTa U IeoJIOTMYEcKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTENBHOIO U JKMBOTHOIO MHpa. ApoMOp(o3bl y pacTeHH U
#KUBOTHBIX. [losiBIIEHUE, paciBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.



CucremMa OpPraHMYECKOr0 MHUpPAa KaK OTpakeHHe »HBOIMOUUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBoronUs YeaoBeKa. AHTPONOJIOrus Kak HayKa. Pa3BUTHe peacTaBIeHU O
MIPOUCXOXKJECHUN YesloBeKa. Meroasl u3ydeHus aHTponoreHesa. (CxonactBa M
pa3ianyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YEIOBEKa.

JBrxyiue cuibl (hakTopsl) aHTponiorenesa. HacnencrseHHast U3MEHYUMBOCTb
U €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBIM 00pa3 »WU3HHW, M3TOTOBJICHHUE OPYIUN
TpyZa, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaJUU U BETBU 3BOJIIOIIMU YEJOBEKA: aBCTPAJONUTEKHU, YeraoBek
ymenbid, Yenosek npsamoxomsmui, YenoBek HeaHIepTalbCKui, UYenoBek
pazymHblii. Haxolkum HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAHS.

YenoBeueckue packl. OcHOBHBIE  OONBLIME  pachl:  €BPOIMEOHIHASA
(eBpasmiickas),  Herpo-aBcTpajiougHasi  (dKBaTOpHalibHAsl),  MOHTOJIOMIHAS
(a3suarcko-amepukaHckas).  UepTsl  MPHUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. ENMHCTBO 4YENOBEYECKHUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. Y. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHukHoBenne CoOJIHEUHOM cucTeMbI», «Pa3BuTHE
opranuueckoro mupa», «PacturenbHas kietkay, «KuBOTHasg  KJeTKay,
«lIpokapuornueckas kierka», «CoOBpeMEHHas CHUCTEMAa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHHUS YEJOBEKa U YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBeKay, «JlpeBHeumue roam», «lpeBHue momu», «llepsbie
COBPEMEHHBIE IO, «HeT0BEUECKHUE paCh».

O6opynoBanue:  mymspku — «lIpoucxoxaenne — denmoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTajblld, KPOMaHbOHLA), CIENKH WIH
U300paXXeHUsT KAMEHHBIX OpYIHUH MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIIEPHI,
pyOuma, ckpeOma), TEOXpoHOJOTMUecKas TalOnuma, Kojutekius «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTEHUIN.

JlabopaTopHble 1 NPpaKTHYeCKHe PadOThI:

[IpakTnueckas padora Ne 1. «M3ydyeHre MCKOMAaEeMbIX OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUICKIIUSAX.

OKckypeust «IBOJIONUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HaYYHBIM WJIM KpaeBEIUECKHUIT My3€l).

Tema 3. Opranu3msl U OKpPYyKAIIAs cpeaa.



DKoJorus KaKk HayKa. 3aJauu U pazJeibl SKOJIOrHuA. MeToIbl SKOJIOTrHYECKUX
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOMTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAS, IMOYBEHHA,
BHYTPUOpPraHU3MEHHAs.

Oxonornyeckue ¢akropel. Kriaccudukanus 5SKOJOTHYECKUX (AKTOPOB:
abnotnyeckue, OWOTMYECKME U aHTPOIOTreHHbIE. JIEHCTBHME HKOJIOTMYECKUX
(haKkTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akToOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoansm.
[Ipucniocobnenust  OpraHM3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckre puTmsl.

buotuueckue dakTopbl. Busibl OMOTUUECKUX B3aUMOICUCTBUI: KOHKYPEHIIHS,
XHUIIIHUYECTBO, cuMOM03 u ero Gopmbl. [lapasutusm, koomeparusi, MyTyallu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHre OMOTUYECKUX B3aMMOJEHCTBUN NJisi CYIIECTBOBAaHUS OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnomyiasiuud. (OCHOBHBIE —IOKa3aTelu
NOMYJISALIMK: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT,
Murpanus. JJnHaMuKa YMCIEHHOCTH MOIMYJIALMHA U €€ PeryIsiiusl.

JlemoHcTpanum:

[Hoptpetsl: A. I'ymOonbar, K. ®@. Pynbe, O. 'ekkensb.

Tabmumer u cxembl: kapta «lIpuponsbie 30HBI 3emin», «Cpenbl oOuTaHUA
opranu3moBy, «®@otonepuoausm», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTH NOMYJISIUU UHDY30pUH-TY(henbku», «lluiesslie nenm».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnas pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTCHUIN U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IloacyéT MIOTHOCTH MOMYNALUNA Pa3HBIX BUOB
pacTeHumn».

Tema 4. CooOuiecTBa M 3K0JIOrH4ECKHE CHCTEMBbI.

CooOmiecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
IpOCTpaHCTBeHHasi, Tpoduueckas (nuieBas). Bunbl-nomunantsel. CBsizu B
OHoIeHO3E.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl HKOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peiylueHThl. KpyroBopoT BEIIECTB U NOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU d3KocucTeMbl. [IumieBsie ienu u cetu. OCHOBHBIE
NOKa3aTellM 3KOCHCTEMbl: OHOMacca, MPOAYKIMS. OKOJIOTMYECKHUE MUPAMMJIbL:



MPOAYKIIUU, YHUCICHHOCTH, Ounomacchl. (CBOICTBa ASKOCHUCTEM: YCTOWYUBOCTb,
camoperyJssinus, pazputue. CyKieccus.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHUCTEMAa XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorunueckoe u X03iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop yCTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero (ynkruu. OcoOeHHOCTH OMochepsl Kak
rI100abHOM AKOcHUCTEeMBbl. J[MHaMHueckoe paBHOBecHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXUMHYECKUE ITUKIIBI DJIEMEHTOB (yriepoaa,
a3zota). 3oHabHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoseuecTBo B Onochepe 3emin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
['nobGanbHbIE 2KOJIOrHYECKUE TPOOJIEMBI.

CocyiectBoBaHKE MPUPOBI U yenoBedyecTBa. CoxpaHeHue OuopazHoodpaszus
KaK OCHOBa YyCTOMYMBOCTH Ouochepbl. OCHOBa palMOHAIBLHOIO YIPABICHHS
IPUPOIHBIMU PECYpPCAaMU M MX UCIOJIb30BaHUE. J[oCTHX)EeHUsT OMOJIOTUH U OXpaHa
MIPUPOJIBI.

JemoHcTpanum:

[Toprpersr: A. [Ix. Tencnou, B. H. Cykaués, B. 1. Bepnancknii.

Tabmuubl U cxembl: «llumesbie 1enu», «bUOIIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenmn nuTanusy, «IKoJOTHYECKAs MHUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOMHOrO Jjeca», «buoleHo3 Bogoémay, «ArporeHosd», «lIpumepHbie
AQHTPOIIOT€HHBIE BO3AEHCTBUS Ha IPUPOY», «BarkHeHIlIe CTOYHUKY 3arps3HEHUSI
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BakHeiias cocraBisiomas ornocheps»,
«®aktoppl  gerpajauuu  mouB», «llapHukoBbIi  3pdexT»,  «DaKTOphI
PaguoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas cTpykrypa Ouochepni»,
«Pacripoctpanenue ku3HH B Ouocdepe», «O30HOBBIA dKpaH Ouochepsl»,
«KpyroBoport yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mopelb-anmukanus « TUnuYHble OMOLIEHO3b», TepOapuii
«PacturenbHble COOOIIECTBAY, KOJUIEKIIMU «buoneHnos», «Bpeaurenu BaxxHEHIINX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUU PACTCHHUMN U KUBOTHBIX,
MpUHAJJICKAIINE K Pa3HbIM 9KOJIOTHUYECKUM TpyIaM ofHoro Buaa, KpacHas kaura
Poccuiickoit  ®epnepanuu, H300paKEHUS] OXPAHIEMBIX BUJIOB pACTECHUN U
KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOI'PAMMBI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNIA

Cormacao ®I'OC COO, ycraHaBnmuBalOTCid TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYYalOIMMUCSA TporpaMM  CpelHero olmiero  oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMera «buomorus»
BBIJICTICHBI CJICMYIONINE COCTABIIIONINE: OCO3HAHUE OOYYAIOIUMUCS POCCHICKOM
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUI0, HaJlM4he MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
I[eJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAAUIMK pa3BUTHS OHOJIIOTHUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarolMXCs PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME SKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeameTa «buolorus» HOCTUTaroTCs B
€IUHCTBE Y4YeOHOM W BOCHUTATEILHOW JEATETLHOCTM B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHNUS M CIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3ULUMUM JIMYHOCTH, MAaTPUOTU3MA,
YBaXXEHUSI K 3aKOHY M TPABOIOPSIIKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBaXEHUS, OCpPE)KHOTO OTHOIIEHUS K KYJIbTYpHOMY HACJCAHIO H
TpaAuLMsAM MHOTOHAlMOHAIbHOTO Hapona Poccuiickoit denepauuu, npupone u
OKPYXKAIOIIIEN CPEIE.

JImaHOCTHBIE pE3yJdbTaThl OCBOSHUSA y4deOHoro mpeamera «buomorus»
JOJKHBI OTPaXKaTh TOTOBHOCTh M CIOCOOHOCTh O0YUaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPACHIMPEHHE KU3HEHHOTO
OMbITA U OMBITA JEATEILHOCTU B MPOIIECCE peaiM3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00SI3aHHOCTEH, YBa)KCHUE 3aKOHA
Y NIPaBOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH IIPU CO3AaHUH YI€OHBIX
MPOCKTOB, PEIICHUU Yy4eOHbIX U TIO3HABATENbHBIX 3aJay, BBLIIIOJIHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEEsATh COOCTBEHHYIO TO3UIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B MPOILIECCE COBMECTHOT'O BBIMOIHEHUS
y4eOHBIX, [103HABATENbHBIX U HCCIEAOBATEIbCKUX 3a/1ay, YBAXKUTEIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXIEHWU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) IaTPHUOTHYECKOr 0 BOCTIUTAHUSA

c(hOpMUPOBAHHOCTH POCCUICKOM Ipask/IaHCKOM UJIEHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUSI K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH Tiepes Poaunol, ropaoctu
3a CBOM Kpa#, CBOWO PoOIuHY, CBOM S3BIK M KYJbTYpPy, HPOLLIOE W HACTOSLIEE
MHOTOHAIIMOHAJIBLHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACJEINIO U MaMSTHUKAM TPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHHMBATh BKJIaJ POCCUMCKUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHe OWOJOTHHU, TOHUMAHUSA 3HAUYCHHUs] OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3ammTe (OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISM, CO3/JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TPUHATHUS L[IEHHOCTEN CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMU HapoaoB Poccuu;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUas SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmuTaHusi, (OPMUPOBAHNUS KYJIbTYPbI 3/10POBbS H
IMOLMOHAJIBHOI 0 0JIAT ONOJIYY NS :

MMOHUMAaHUE U peasii3alius 3J0pOBOro U 0€30MacHOro 0opasza >ku3HHu (310pOBOE
UTaHUE, COOJTIOICHNE TUTUEHNYECKUX MTPaBUII U HOPM, COQJTAaHCHPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO ¥ KOMIICTCHTHOT'O OTHOIIICHHSI K COOCTBEHHOMY (DPU3HUECKOMY U
MICUXHYECKOMY 3/I0POBBIO;

MOHMMaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOro0 MOBEJEHUS B CUTYAIIUSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCIEICTBUI M HEMPUSTHS BPEAHBIX MPUBBIYEK (YHMOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00ue;

TOTOBHOCTh K AKTHUBHOM JI€ATETLHOCTH TEXHOJIOTMYECKOW U COIMATbHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTh MHHITMUPOBATH, MJIAHUPOBATh M CAMOCTOSITEIILHO
BBITIOJHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACATEIHPHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymiedl mpodeccun U peaJru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TPUPO/IC KaK HCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIILIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX TOCICACTBUN IS
OKPYXKAIOIIEN CPEMBI;

OCO3HAHHE TJIO0ATBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOIeM W MyTed HuX
pelieHus;

CIIOCOOHOCTH MCMOJIL30BaTh IPUOOPETaEMbIE MPU U3Y4EHUU OMOJIOTUN 3HAHUS
U yMEHHS TIpH  PEIICHHH TpoOJIeM, CBS3aHHBIX C  PaIllMOHATLHBIM
IPUPOIONIONIb30BaHUEM  (COOJIIOJICHHE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HaIlPaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCALINX BPE OKPYKAIOIIEHW MPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOJIArONMPUSATHBIE 3KOJIOTMUYECKUE MOCIEACTBUS
IPEINPUHUMAEMBIX IEHCTBUN U NPEAOTBpAIATh UX;

HaJIM4YKE PA3BUTOTO SKOJIOTMYECKOT0 MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COILMAIIBHOU
PAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIECTBEHHOM MPAaKTHUKH, OCHOBAHHOTO Ha JAUAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M YHWTATENbCKOM KyJIbTYpbl Kak CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOJABMH U TIO3HAHUS MUDA,

MOHNUMAaHUE CrIenupuKA OWOJOTUM KaK HayKH, OCO3HaHWS €€ poiu B
(OpMHUPOBAHUHU PAIIMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JJaHUU LIEJIOCTHOIO
IPEJCTABJICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE IPUPOJbI, YEJIOBEKA U
oOmiecTBa, B IMO3HAHWU NPHUPOJIHBIX 3aKOHOMEPHOCTEM W pELICEHHH MpodsieM
COXPaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJII COBPEMEHHOW LHUBHIIA3ALMU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTh pPEeCypcHbIe  MpOOJeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeW BBIXOJA U3 TJIOOATBHBIX 3KOJOTUYECKUX MPOOJIEM U
obOecrieueHusi  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIHHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIIOTMYECKUX 3HAaHUM B LEJIX
HOBBIIICHNUA OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH, Kak
COCTaBHOM YacTu (PYHKIIMOHAJIHHOW I'PaMOTHOCTH OOydaromuxcs, (GpopMupyeMoil
IpY U3y4EHUU OMOJIOTHY;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHaluu3a |
OOBSICHEHMSI ABJICHUI OKPYXKAIOILIEr0 MUPA U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS HA OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIBIO MOJYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBLHO HCIOJNIb30BaTh OWOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAy4YHOW JESATENbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C KU3HEHHBIMH NOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3ybTaThl OCBOECHHs y4eOHOro mnpenmMera «buomorus»
BKITIOYAIOT: 3HAYUMBbIe s (OpMHUpPOBAHUS MHUPOBO33PEHHS OOYUAIOIITUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHbIC MOHITHUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB IO3HAHMUS,
UCTIOJIh3YEMBIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, HEPTHUs, SIBICHUE, MPOIIECC,
CUCTeMa, Hay4yHbIH (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
Uccle0BaHue, HA00IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), yHUBEpCaIbHbIC
yuyeOHble JelcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC, DETYJSATHUBHbIE),
obecneunBaronye GopMupoBanre QyHKIIMOHATHLHOW IPaMOTHOCTH U COIUAIBHOM
KOMIIETEHIIUU  OOYyYalolUXCs, CIOCOOHOCTh OOYYaIOIIUXCS  HUCIOJIb30BaTh
OCBOEHHBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC
y4eOHbIE IeCTBUS B IO3HABATENILHON U COLIMATIbHON MTPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOECHUS HPOrpaMMBbl CPEIHEro OOLIETro
00pa30BaHUsl JOJKHBI OTPAXKATh:

OsgianeHue YHHBeEpCaJbHbIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUAMMU:

1) 6a3oBBIE JTOrHYecKHeE JelCTBHSA:

CaMOCTOATENbHO  (OPMYJIMPOBAaTH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPH OCBOEGHUU 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(anayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOrMYECKUX MOHATHH (BBIAETATh WX XapaKTEepHbIC MPU3HAKH, yCTaHABIMBATDH
CBSI3U C JIPYTUMU MTOHSATHUSIMH );

ONpeAeNATh UENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHYKEHHSI, COOTHOCUTD PE3YyJIbTAaThl AEATEIbHOCTHU C TOCTAaBICHHBIMU HEISAMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS A1 OObSICHEHUSI (DAKTOB U SIBJICHUMN
YKVUBOU IIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pPaccMaTpPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKTIOUCHUS;

INPUMEHSATh CXEMHO-MO/IENIbHBIE CPECTBA /1JIs IPEACTABIEHUS CYLIECTBEHHbIX
CBSI3¢ W OTHOIICHWH B W3y4YaeMbIX OHMOJOTHMUECKHX OOBEKTaX, a TaKKe
OPOTUBOPEUUN PA3HOTO pOJa, BBIABIECHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX
UCTOYHHKAX;



pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepuaibHBIX U HEMATePUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESTEIIbHOCTH;

KOOPJAUHUPOBATH U BBIITOJIHATH Pa0OTY B YCIOBUSAX PEATbHOT 0, BUPTYAJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3o0BbIe HCCJIea0BaTeIbCKUE JeHCTBHUA:

BJIQ/IETh HABbIKAMHU Y4EOHO-UCCIEA0BATEIbCKON U TPOESKTHOM €SI TeIbHOCTH,
HaBBIKAMH  pa3pelieHus MpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETbHOMY MTOMCKY METO/IOB PEIICHHS IPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbIX METOJOB MTO3HAHUS;

UCIOJIb30BaTh PA3JNUYHBIE BHUIBI JCSITEILHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Y4e€OHBIX
CUTYaIUSIX, B TOM YHUCJIE MIPU CO3AAHUU YU4EOHBIX U COLIMABHBIX IPOCKTOB,;

dbopMUpOBaTh HAYYHBIN THUIT MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEM,
KITFOUEBBIMU MOHSATUSMU U METOIAMU;

CTaBUTh M (POpMYyIHpPOBAaTH COOCTBEHHBIE 337aud B 00pa3zoBaTEIbHOU
JESITENbHOCTU Y KU3HEHHBIX CUTYAIUsX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3WpOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3Y €€ pelieHus, HAXOIUTh apTyMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
YTBEP)KIIEHUH, 33/1aBaTh MapaMeTphl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUS 3aJayd  pPe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh LEJCHANPABICHHBIA MOUCK MEPEeHOca CPEACTB U CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M MPAKTUYECKYIO 00J1acTH
KU3BHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeJiaraTh OpPUTHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIUE albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(POpMALH (TEKCTe y4eOHOro
ocoOusl, HAY4YHO-MOMYJIIPHOM JUTEpaTrype, OHOJIOTMYECKUX CJIOBApiAX H
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3upoBaTh
UHOOPMAIINIO PAa3JIMYHBIX BUJOB U (OPM IIPE/ICTABICHUS, KPUTHIECKH OIEHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOABI TIPH TOUCKE U
otOope Ouonoruueckorl nHboOpMaIul, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3aj1ay;

MpUOOPETaTh OMBIT KCIOJIL30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BAHUS PA3TNIHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYHO  (OpMYy  MpEACTaBICHUS
Ouonorudyeckoi uHpopmaluu (CXeMbl, rpaQuKu, JUarpaMMBbl, TAOJIUIIbI, PUCYHKHU U
Apyroe);

WCIIOJIb30BaTh HAYYHBIM $3BIK B KA4eCTBE CpPEIACTBA MpuU pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATb XUMHUYECKUE, (QU3NYecKue u
MaTE€MaTUYeCKUe 3HAKW U CUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIONb30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABaHUS W 3allUThl  WHMOpMarmw,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyaeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JUajore Wik JTUCKYCCHUHU MO CYIIECTBY OOCYX IaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TpearaeMomn
3a/1aud, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3UIIMKN JPYrUX Y4aCTHUKOB
JUanora Wiv JUCKYCCHH);

pacrno3HaBaTh HEBepOaJIbHBIE CpPEICTBA OOIICHUS, IMOHUMATh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(MIUKTHBIX CHUTYaIHM,
YMETh CMSTYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIAJICTh PA3IMUHBIMU CIIOCOOAMU OOIIECHUS W B3aUMOJICUCTBUS, TOHUMATH
HaAMEPEHUs JIPYruX JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO MU3Jaratb CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AeATEeJbHOCTh:

MOHUMATh W HMCIOJB30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBHUAYaIbHOU
paboThI MPU pelICHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYMIOBBIX (POPM B3aUMOJICHCTBUS IIPU PELICHUN YUeOHOM 3a/1a4u;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM Ka)KJI0T0 YieHa KOJJIEKTUBA;

NpUHUMATh  II€JIM  COBMECTHOM  JICSITEJIBHOCTH, OPraHU30BBIBATH |
KOOPJAMHUPOBATh JIEUCTBHUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JICMCTBHM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIa/1a U KAXKJI0Or0 YUaCTHUKA KOMaH/bl B 001NN
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE IIPOEKTBI, OLEHHUBATh HIAEU C MO3ULUUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIAATh IO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUSIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

OBjaeHne yHMBEPCAJIbHBIMY PEryJsATUBHBIMH JeHCTBUSMHU:

1) camoopranuszanmus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBIABIEHUS NpoOJieM U HX
pELLIEHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWUW IIENIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEUCTBUAX M ITOCTYIKAX I10 OTHOLICHHUIO K XKUBOW IPUPOZE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH I103HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npoOJIeMBbl, CTaBUTh U (POPMYIHMPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYAIUsAX;

CaMOCTOSATEIbHO COCTABJIATH IUIaH PEIICHUs MPOOIEMBI C YYETOM UMEIOIIMXCS
pPECYpCcoOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsTh paMKHl Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIe1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX 00JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh  HABbIKAMHU  IIO3HABATEJIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHMM, HCIOJIb30BaTh MPUEMBI PEQIEKCUU [JIs OLUEHKH CUTYyallud, BbIOOpa
BEPHOT'O PEILECHU;

YMETh OLEHMBATh PUCKH M CBOEBPEMEHHO IIPUHHMMATh PEIICHUS MO HX
CHIKEHMIO;

IIPUHAMAaTb MOTHUBBI W apPryMEHThl JAPYIMX IIPU aHAJIW3E pPE3yIbTaTOB
NEATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0s1, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3yJIbTATOB
NEeSTEeNbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU APYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[Ipenmetnbie pe3ynbTarthl ocBoeHusi mporpamMmbl COO mo Ouomornu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieliMpuyecKre st yaeOHoro npeamera «buonorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO, UHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHWM, BUBI JESATEILHOCTU MO IMOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAaHWM B PAa3IMYHBIX YYEOHBIX CHUTyallMsIX, & TaKK€ B pealbHbIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbIe
pe3yJIbTaThl IPEACTABIEHBI 110 TOAaM O0yUYEHMUS.

[IpenmeTHbIE pe3ysibTaTbl OCBOEHUs yuyeOHOro mpenmera «buonorus» ¢ 10
Kacce TOJDKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX WU
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOrUH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JJIs PELICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpaCKphIBaTh COJIEp)KaHUE OMOJOTMYECKHMX TEPMHUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTaboI13M (0OMEH BEILIECTB U MPEBpAIICHUE SHEPTUN),
roMeocTa3 (caMOperyJysiiusi), YypOBHEBas OpraHU3alus O KUBBIX  CHCTEM,
CaMOBOCIIPOM3BE/ICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTMYECKHE TeOpuU (KIETOYHAas, XPOMOCOMHasl,
MYTallMOHHAs, LEHTpajbHasi JorMa MOJEKYIsapHOW Ouosorun), 3axkoHbel (I
Menpgens, T. Moprana, H. Y. BaBuiioBa) n ydeHust (0 LEHTpax MHOrooOpasus u
IPOMCXOXKJIEHUS KyIbTypHbIX pactenuid H. Y. BaBunoBa), onpeaensaTh rpaHULIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METO/IaMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOJII0IEHUE U
OIMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBJICHUM, OpPraHu3alus U IPOBEICHUE
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXJy HCCIEIYyeMbIMU BEIMYMHAMHU, OOBSICHEHHWE IIOJYYEHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JENIaTh BBIBObI
HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIACNATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BELECTB M INPEBpAILEHUsI SHEPrUU B KIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M JHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUIYaJbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOMyYeHHBbIC 3HAHHS A1 OOBICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C TIeNblo obecredeHrs Oe30MacHOCTH CBOETO 30POBbS U 3I0POBBS
OKPYKaIOLUX JII0JIeH, COOMIOACHHSI HOPM TPaMOTHOTI'O MOBEICHUSI B OKPYXKaroIIen
NPUPOJHON Cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIIONb30BAHMS JTOCTHKCHHM
COBPEMEHHOM ouosoruu u OMOTEXHONOTUM  JJI1  PallMOHAIBHOIO
MPUPOIOTIOIH30BAHHS;

YMEHHE pelaTh JJIEMEHTApHble TEeHETHMYEeCKHEe 3a7aud Ha MOHO- U
IUTUOPUIIHOE CKpEIIMBaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTABIIATH CXEMBI
MOHOTHOPUJTHOTO CKpEIIMBAaHUS JJI MpECKa3aHusl HACJIeIOBaHUSI MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIMOIHATH JIA0OPATOPHBIE M MPAaKTHYECKUE padoOThI, COOJIIOIATH
paBuiia Ipu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIICHWBATh W HMHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTr0  COJAEP)KaHWs, BKIIOYAIOIIYIO IICEBAOHAy4YHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpPEICTBA MAacCOBOM MH(pOpPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepualbl), ATHUYECKHE AaCTMEeKThl COBPEMEHHBIX HCCIICOBAaHUI B OHOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000mmas Ouosornueckyro WHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arnmapaTr OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buosnorus» e 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OUMOJIOTMM B CUCTEME HAyYHOI'O
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAYYHOM KapTHUHBI MHUpa U HAYYHOIO MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHWOJOTUM, (DYHKIIMOHATBHOMN
TPaMOTHOCTH Y€JIOBEKa IS PEIICHHUs KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBATh COIepKaHUE OMOIOTMYECKUX TEPMUHOB U MOHITHI: BU/,
NOMyJsAMsA, TeHO(OHMA, HBOJIIOLMS, JBWXKYyIIUME CHIIbI ((aKTOpbl) 3BOJIOIUH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKHE (HaKTOPHI,
AKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTbl, I1EMU MUTaAHUS,
JKOJIOTUYECKas MUupaMuaa, OruoreoreHos, ouocdepa;



YMEHHUE u3JIaraTb OHOJIOTMYECKHE TEOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3aponpiieBoro cxoxacrea K. M. bopa, uepenoBaHus TJIaBHBIX HamlpaBiICHUN U
nyreit spomonmu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
OMpENENATh TPAaHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM,;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHI, OpraHu3alusi U MpPOBEACHUE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIENYyEMbIMU BEJIMYMHAMU, OOBSICHEHUWE MOJYUYEHHBIX pE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOIBI
HA OCHOBaHUU TMOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJIETATh CYIIECTBEHHbIE NPU3HAKA CTPOCHUS OMOJIOrMYEeCKUX
OOBEKTOB: BHUJOB, TMOMYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB:  HACIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JEHUCTBUSA JKOJIOTMYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHoca
BEIIECTB M MOTOKA DJHEPrUM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHUU B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPHUMEHATH MONYYEHHBbIE 3HAHUS A1 OOBSICHEHUS OUOJIOIMYECKUX
IIPOLIECCOB U SIBJICHUH, ISl IPUHATHUSA MPAKTUYECKUX PELICHUU B MTOBCEIHEBHOU
KU3HH C LENIpl0 o0ecnedeHus: 0e30MacHOCTH CBOEro 3J0POBbS U 370POBbS
OKpYKaroUIUX JII0AEH, COOMI0EHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY Karolen
OPUPOJHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUU ISl palliOHAIIBHOT'O MPUPOOII0Ib30BAHNUS;

YMEHHE peliaTh 3J€MEHTapHbIE OMOJIOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NEepPEeHOCca BEUIECTB U YHEPTUHU B IKOCUCTEMAX (LIETH MUTAHMUS);

YMEHHUE BBIMOIHATH JIA0OpATOPHbIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuiia mpu padoTe ¢ y4eOHBIM U TAOOPATOPHBIM 000PYIOBAaHUEM ;

YMEHHE KPUTUYECKH OIEHUBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTr0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAaIMU, HAyYHO-MOIMYJISIPHbIE
MaTepuabl),  paccMaTpuBaTh  TJIOOQIbHBIE  DKOJIOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHUE CO37]aBaTh COOCTBEHHBbIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 OMOJIOrMYecKyr0 MH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN arnmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KoaunuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB M TeM JIeKTPOHHBIE (LM (] POBHIE)
KonTpoabnbie | IIpakTHyeckue
n/n NporpaMMmel Bcero o0pa3oBaTesibHbIE PecypChl
padoThI padoThbI
1 buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/IBLOHS548U
2 JKuBbIE CUCTEMBI U UX OpraHU3aLus 1 0 0 https://m.edsoo.ru/ST7SVKFTX
3 XUMHUYECKUM COCTaB U CTPOEHHUE KIETKU 8 0 https://m.edsoo.rt/YTLWWIJEO
4 KuznenessTenbHOCTh KISTKH 6 0 0 https://m.edsoo.ru/MEETZ2D71
PasmHOXXEeHHE U MTHAUBUAYAILHOE
5 AIBILY 5 0 1 https://m.edsoo.n/GF6W 1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACTEACTREHHOCTE T HSMEHHHEOCTE 8 0 1.5 https://m.edsoo.r/ONPNXITX6
OpPraHu3MOB
Cenexuust oprann3MoB. OCHOBBI
7 1 P 3 0 0 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUH
8 Pe3epBHOE Bpems 1 0 0 https://m.edsoo.ru/FDBOSR36]
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOT'PAMME




11 KVIACC

HanmeHnoBaHue pa3aesioB U TeM

KoaunuecTBo 4acoB

DJIeKTPOHHBIE (LM poBbIe)

Ne i/m Konrtpoabubie | Ipakruueckue
NporpaMMmel Bcero o0pa3oBaTejibHbIE PeCypchl
padoThI padoThI
1 DBOJIOLUOHHAS OMOJIOTHS 9 0 1 https://m.edsoo.ru/7F6R1ZROH
B
2 N e 9 0 0.5 https://m.edsoo.ru/OFLS81YBS
Ha 3emJiie
3 Opranu3msbl U OKpy>KaroIias cpeaa 5 0 1 https://m.edsoo.rt/XNFOD96AA
Coo06
4 OODIIECTEA I SKOIOTHHACCRIE 9 0 0 https://m.edsoo.rt/ WXWAVS56F
CHCTEMBbI
5 PezepBHOE Bpems 2 0 0 https://m.edsoo.rt/T3R3IFWNON
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacos
Ne Hara DJIeKTPOHHBIE UG poBbIE
Tema ypoka Konrpoasnsie | Ilpakruyeckue
n/m Bceero H3y4eHHs o0pa3oBaTeIbHbIE PeCypPChI
padoThI padoThI
1 b 1 0 0 https://m.edsoo.ru/O2T4D1UI5
HOJIOTHS B CUCTEME HayK 02.09.2026 ps://m.edsoo.r
MeToas! TT03HAHUS KUBOU
npupoabl. [TpakTuyeckas
§) Ne 1«1
2 paboTd 712 1 (CLEI0IbI0BAME 1 0 0.5 https:/m.edso0./GAB23860W
pa3IMYHbBIX METOAOB IIPU 09.09.2026
U3YYCHHH OMOJIOTHYECKUX
00BLEKTOBY
buonornaeckue CUCTEMBI,
3 1 0 0 https:/m.edsoo.ru/A7VOYD215
MPOIIECCHl M UX U3yUEHUE 16.09.2026
XUMHUYECKUH COCTaB KIICTKH.
4 1 0 0 https:/m.edsoo.1u/L17LI590V
Boga u MunepansHbie COIH 23.09.2026 PE./E.SC800.M
5 beamait. Coctas i cpoeiine 1 0 0 https:/m.edso0.ru/V33INUWSW
s://m.edsoo.r
Genkon 30.09.2026 | 0
depMeHTB —
OMOJIOrnYecKue
KaTaJu3aToPhI.
JIabopaTopuas padota Ne 1
6 paropias pabora 12 1 1 0 0.5 https:/m.eds0o.r/VBPPPBGCD
«M3ydeHne KaTaJInTHYeCKON 07.10.2026

aKTUBHOCTU (pepMeHTOB (Ha
npUMepe aMuIa3bl UIu
KaTaasbl)»




VrneBonasl. JInnuael

14.10.2026

https://m.edso0.ru/OJ7NFITIS

HyxnenHoBbI€ KM CIOTHI.
ATD

21.10.2026

https://m.edsoo.ru/WOELRA9B3

Hcropus 1 METOABI U3yUYeHUS
kieTku. Knerounas reopus

11.11.2026

https://m.eds00.ru/JIXOMJOGM3

10

Krnerka xak OCIO0CTHAaA XUBast
CHUCTEMA

18.11.2026

https://m.edso0.ru/XDCLRAFI1Q

11

CrpoeHue 3ykapruoTu4ecKon
kierku. JlaboparopHas
paboTa Ne 2 «M3yuenue
CTPOEHUS KJIETOK pacTEHUH,
JKUBOTHBIX, TPHOOB 1
OaxkTepuil oag MUKPOCKOIIOM
Ha FOTOBBIX
MUKpOIIpernaparax u ux
OIMICAaHHE»

0.5

25.11.2026

https://m.edsoo.ru/KZ01WSLJY

12

OOMeH BEIIECTB WU
MeTadoIru3M

02.12.2026

https://m.edsoo.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCHUHTES

09.12.2026

https://m.edsoo.ru/V882FDGSF

14

DHepreTuyeckuii oOMeH

16.12.2026

https://m.edsoo.ru/T2LVIES3L

15

JKu3HeHHBIN UKIT KIIETKH.
Jlenenne kaeTKu. MUTO3.
JlabopaTopHas pabora Ne 3
«Habmonenne MUTO3a B
KJIETKaX KOHYMKA KOpeIKa

0.5

23.12.2026

https://m.edsoo.ru/CO1NPWLF4




JyKa Ha TOTOBBIX
MUKpOIpernapaTax»

16

buocuures 0enka. Peakims
MATPUYIHOT'O CHHTE3a

30.12.2026

https://m.edsoo.ru/S40F4L77W

17

TpaHcnaunus — OMOCUHTE3
Oenka

13.01.2027

https://m.edsoo.ru/TFDKDDWWM

18

Hexknetounsie GopMBbI KU3HU
— BHUPYCHI

20.01.2027

https://m.edso0.ru/9PGS5FAJB

19

DOopMBI pa3MHOXKECHUS
OpraHu3MOB

27.01.2027

https://m.edsoo.ru/2JL.XB4AOR

20

Meiios

03.02.2027

https://m.eds00.ru/SNUXKO0X86

21

OO6pazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O1mo010TBOpEHME.
JlabopaTopHas pabora Ne 4
«3yuenune crpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparax

0.5

10.02.2027

https://m.edso00.ru/C29L4DXB8

22

I/IHI[I/IBI/I,I[yaJ'II)HOC Pa3sBUTUC
OpraHu3mMoB

17.02.2027

https://m.edsoo.ru/MA4T8LSAD

23

I'eneTnka — Hayka o
HACIEICTBEHHOCTH U
U3MCHYHUBOCTHU

24.02.2027

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HACIIeZIOBAHUS TTPH3HAKOB.
Monorubpuaxoe
CKpeIMBaHUe

03.03.2027

https://m.eds00.ru/YYOQSGOWI2




25

JuruOpuHoe cKpelrBaHue.
3aKOH HE3aBUCUMOTO
HaCJIEZIOBaHUs IPU3HAKOB

10.03.2027

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOE HaclIe0BaHue
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
pe3yIbTaTOB
MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPELUBAHUS
y Ap030(]UiIbl Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

17.03.2027

https://m.eds00.ru/P2SQ5ZGN2

27

I'enernka noua.
Hacnenosanue npru3Hakos,
CLIETIJIEHHBIX C [10JIOM

24.03.2027

https://m.eds00.ru/3GYGV47YM

28

N3MeHYnBOCTD.
HenacnencrBennas
W3MEHYUBOCTb.
JlaGopaTopHas pabora Ne 6.
N3yuenne
MOU(UKALMOHHON
M3MEHUYHUBOCTHU, IOCTPOEHUE
BAPUALIMOHHOTO pAJia U
BapUaIlMOHHON KPUBOW»

0.5

07.04.2027

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
U3MEHYUBOCTb.
JlabopaTopnas pabora Ne 7.
«AHam3 MyTanuu y
Jp0o30(HITBI HA TOTOBBIX
MUKpOIIpernaparax»

0.5

14.04.2027

https://m.edsoo.ru/VWT70DZ8R




30 I'enernka dyenoBeka 1 21.04.2027 https://m.edsoo.ru/XU9SFS3GA
Pe3epBHBII ypoOK.

31 Obobmerite o Teue 1 https://m.edsoo./E2IXRS2EB
«HacmencTBeHHOCTE U 28.04.2027
WU3MEHYHBOCTH OPTaHU3MOB)

32 g;:zzgfﬂ rakHayka s 1 05.05.20y7 | hipsz/m.edsoorw3I28P3LO8
MeToabl ¥ TOCTHIKCHUS

33 CEJIEKIIMU PacTEHUM U 1 12.05.2027 https://m.edso0.ru/JSK306 W0J
JKUBOTHBIX

34 brorextioori kai oTpaci 1 https://m.edsoo.n/TAKI9E62K
IIPOM3BOJICTBA 19.05.2027

OBIIEE KOJIMYECTBO YACOB 34

I1O ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4acoB

KourpoJuabubie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jara
H3Y4YeHUH

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJbHbIE PeCypChI

DBOIONUSI 1 METOIBI €€
W3Yy4YEHUS

02.09.2026

https://m.edso0.ru/6KWQ9KBKU

Hctopus pa3Butus
IPEACTaBIECHUI 00 3BOJIOIUU

09.09.2026

https://m.eds00.ru/OSWC47SSX

MukposBomonus

16.09.2026

https://m.edsoo.ru/TOFAUE4ZP

[Momynsiuust Kak 3J1eMeHTapHas
€IMHUIIA BUJA U YBOIIOLUH.
JIabopaTtopHas padora Ne 1
«CpaBHEHHUE BUJIOB 110
MOpP(OJITOTUIECKOMY
KPUTEPHUIO»

0.5

23.09.2026

https://m.edsoo.ru/D3UCLTSOF

JIBMKyIIHE CUIIBI
(3memeHTapHbIE (PAKTOPBHI)
9BOJIIOLIUU

30.09.2026

https://m.edsoo.ru/3IEH6CNOWI

EcTtecTBeHHbI 0TOOD U €ro
hopmbl

07.10.2026

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaTel 3BOMIOLINHN:
MIPUCTTIOCOOIEHHOCTh
OpPraHu3MoOB U
BHJ1I000pa30BaHUE.
JlabopaTopHas pabora Ne 2
«Onucanne

0.5

14.10.2026

https://m.edsoo.ru/WAJHSTLOB




MPUCTIOCOOICHHOCTH
opraHusma u eé
OTHOCUTEIBHOTO XapaKTepar»

Hanpasnenus u nytn

YCJIOBCKA

13.01.2027

8 0 https://m.edsoo.ru/PIIFIOYV3
MAaKpO3BOTOIUHI 21.10.2026 PEILECS00-MU

9 Heo6 0 https://m.edsoo.ru/CLA9VCSJI

€00paTUMOCTH SBOJIOLIUU 11.11.2026 ps://m.edsoo.ru
HcTopus xu3Hu Ha 3eme u

10 . 0 https://m.edsoo.ru/MJYY1IMVX7
METO/Ibl €€ U3ydeHus 18.11.2026

1 ['umnoTre3sl mMpOUCX 0K ICHHS 0 hitos:/fm.ed EKNHXBOS?
JKU3HY Ha 3emiie 25.11.2026 PERLECS00.M0
PazBuTHe xu3HU Ha 3emiie 1o

12 0 https://m.edsoo.ru/ECINSTF62
3pam u mepuoaam 02.12.2026
OCHOBHBIE 3TaITbI BOJIIOIINHT
PacTUTENHHOTO U dKUBOTHOTO
mupa. [Ipaktnueckas padota

13 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «3ydyenne nckonaempix 09.12.2026 PELECR00.1
OCTATKOB PaCTEHUU U
KUBOTHBIX B KOJUICKITUSIX)

14 CoBpemenHas cHeTeMa 0 https://m.edsoo.rt/ WSEXNIYAK
OpraHUYECKOro MUpa 16.12.2026

15 JBOIOILA EN0BeKa 0 https://m.edsoo.r/ADV3JERUE

s://m.edsoo.ru
(anTpOmnorenes) 23.12.2026 b
JBwxyiye cuibl ((hakTophl)

16 0 https://m.edsoo.ru/D7JZMBYP
AHTPOIMOreHe3a 30.12.2026 PELECS00-M ©
OCHOBHBIE CTaJNU IBOITIOLINHT

17 0 https://m.edsoo.ru/14G19MQ4K




18

YetoBeueckue pacel U
IPUPOAHBIE aanTaluu
4eN0BeKa

20.01.2027

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHbIii ypok. O600meHne
1o TeMe «Bo3HUKHOBEHHE 1
pa3BUTHE KU3HU HA 3eMJIe»

27.01.2027

https://m.edsoo.ru/R6L7VY2GB

20

DKonorus Kak Hayka

03.02.2027

https://m.edsoo.ru/K46KONS61

21

Cpenpl oOuTaHus u
IKOJIOTHYECKUE (DAKTOPBI

10.02.2027

https://m.edsoo.ru/DCOIEUIC9

22

Abuotnueckue GakTOpbI.
JlabopaTopnas pabora Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUSY.
JlabopaTopnas pabora Ne 4.
«BiusHMe cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

17.02.2027

https://m.edsoo.ru/G7NF3P1NM

23

buotnueckue hakTopbl

24.02.2027

https://m.edsoo.ru/A6Z8EMGNOR

24

OKOJIOruYeCcKue
XapaKTePUCTUKH TOMYJISIUH.
[IpakTueckas padorta Ne 2
«ITogcuér mIoTHOCTH
MOMYJISIUNA Pa3HBIX BUOB
pacTeHuin»

0.5

03.03.2027

https://m.edsoo.ru/X42J6 ABRN

25

Coo01ecTBa Opranu3MoB —
OHOIIeHO3

10.03.2027

https://m.edso00.ru/0T2K1PNGZ




OKOIOrn4YeCKue CUCTEMBI

26 1 0 https://m.edsoo.ru/SILIRWZMR
(3KOCHCTEMBI) 17.03.2027 | T OREE00
OcHOBHBI€ ITOKA3aTENN

7 3KOCHUCTEMBI. DKOJIOTMYECKUE | 0 httos:/fm.ed INSTEWOGPE

//m. .

nupamuabl. CBoMCTBa 24.03.2027 PEILECS00-MU
skocucteM. Cykiieccust

2 II 1 https://m.edsoo. IDMMUB

8 PUPOIHBIE SKOCUCTEMBI 0 07.04.2007 ps://m.edsoo.ru/W UBCS5

29 AHTpPOIIOTr €HHBIE 3KOCHUCTEMBbI 1 0 14.04.2007 https://m.edso0.ru/WRS65U3WC
buocdepa — rnobanpHas

30 1 0 https://m.edso00.ru/2X1VG50Q18
JKOCHCTEMA 3eMIIn 21.04.2027 PERLECS00.M0 >
3aKOHOMEPHOCTH

31 1 0 https://m.edsoo.ru/V5JT6B387Z
CyILIeCTBOBaHMS Onochepsl 28.04.2027 PEILECS00-M
UenoseuecTBO B Orocdepe

32 1 0 https://m.edsoo.rut/HXCDHPXDJ
e 05.05.2007 | o etod
CocyuiecTBoBaHME IPUPOIBI U

1 https://m.edsoo.ru/187G37

33 YEJI0BEYECTBA 0 12.05.2027 prfnnedon GO0
PesepBHbIii ypok. O600meHne

34 tembl «Coob111ecTBa 1 1 0 19.05.2027 https://m.edsoo.ru/SWSXCF3K6
IKOJIOTUIECKUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

CdopMupoBaHHOCTH 3HAHUI O MECTE W POJIM OUOJOTHU B CHCTEME
HAyyHOrO0 3HAHMS €CTECTBEHHBIX HayK, B (OpPMUPOBAHUU
COBPEMEHHOW eCTEeCTBEHHO-HAyYHOW KapTUHBI MHpa U HAyYHOIO
MHUPOBO33PEHMsI; O BKJIAJ€ POCCHUHCKMX M 3apyOeXHBIX Y4YEHBIX-
OMOJIOrOB B pa3BUTHE OMOIOrMM; (PYHKIMOHAJIBHON I'paMOTHOCTH

YCIIOBCKA AJIs1 pCHICHUA JKU3HCHHBIX 3a/1a4

YMeHHue packpbiBaTh COAEpKAHUE OHOJOTMYECKHX TEPMHUHOB U
MOHATUH: KU3HB, KJIETKA, OPraHu3M; MeTa0oin3M (0OMEH BElIecTB U
MpeBpallleHue PHEPruu), ToMeocTa3 (CaMOperyJsius), ypoBHEBas
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIPOU3BEEHUE (PEPOIYKIIHS),

HAaCJICACTBCHHOCTh, UBMCHUYUBOCTL, POCT U PA3BUTHC

YMmeHue — uznaraTb ~ OuoJIoTMYecKHe  Teopud  (KIETOUHas,
XpOMOCOMHasl, MyTanroHHas), 3akonbl (I'. Mennens, T. Moprana,
H.M. BapwioBa) u yueHus (0 IIGHTpaX MHOrooOpasust u
MPOUCXOXKJEHUST ~ KyJnbTypHbIX  pactenudd H.M.  Basuiosa),

OIMpCACIIAThL I'paHUIBI UX TPUMCHHUMOCTHU K ) KUBBIM CUCTEMaM

YMeHue BlageTh METOAAMH HAy4YHOrOo TO3HaHUSI B OWOJIOTUU
(Habmo/ieHWe W OINHMCAHUE XUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM;
OpraHu3anuss H TpPOBEAEHUE OMOJIOTHYECKOr0 JKCIIEPUM EHTA,
BBIIBUKEHUE  THUIIOTE3bl;  BBISIBJICHUE  3aBUCHUMOCTH  MEXIY
HCCIIENYEMBIMH BEJIMYMHAMH, 00BsICHEHHE MOJIY4E€HHBIX
pe3ynbTaToB, HCIOJb30BAHHBIX HAYYHBIX TIOHSITHH, TEOpUUA U
3aKOHOB; YMEHHME€ JeNlaThb BBIBOJbl HA OCHOBAHHUM IOJYYEHHBIX

pe3yJIbTaTOB)

10 KVIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

1

2

3

4

5

YMeHHE BBIACIATh CYIIECTBEHHBIC NPH3HAKA BHUPYCOB, KIIETOK
MPOKAPHUOT W DYKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TIPOIECCOB OOMEHA BEIIECTB U
MPEBpAIlCHUsS] SHEPTHH B KJIETKE, (DOTOCHHTE3a, IIACTUYECKOr0 WU

JHEpPreTHYeckoro  oOMEHa, XEMOCHHTE3a, MHTO03a, McHo3a,




OIIIOAOTBOPCHMU, Pa3MHOXCHUA, HWHIUBUAYAJIBHOI'O  Pa3BUTHUA

opranusmMa (OHTOTeHe3)

YMeHue NpUMEHATh IOJyYCHHbIC 3HAHUS JUISI  OOBSICHCHHS
OMOJIOTMYECKUX TIPOIIECCOB U SBJICHUM, ISl IPUHSTHS TPAKTHYCCKUX
pEUICHWH B TOBCEIHEBHOM KM3HM B IEIIX oOecreueHus
0€30MacHOCTH CBOETO 30POBbS U 3J0POBbsI OKPYKAIOIIMX JIFOJCH,
COONIOZIEHUsT HOPM TPAMOTHOTO TIOBEACHHUS B  OKpY)Karomei
MPUPOIAHON Cpene; TMOHUMaHWe HEOOXOIUMOCTH MCIOJIb30BAHUS
JOCTHI)KEHUM COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTHH ISt

palOHAIBHOIO MTPUPOIONOTIb30BaAHUS

VYmenne peumiaTth 3JICMEHTAPHBIC TCHETUYCCKUE 3aladul Ha MOHO- U
I[I/IFI/I6pI/IZ[HOC CKpCIIUMBAHUE, CIICIIJICHHOC HACJICIOBAHUC,; COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIHMBaHUsA JJIA IMpeacKa3aHus

HaCJICIOBAaHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIAOOpaTOpHBbIE M IMpPaKTUYECKHE padoThl,
coOyolaTh MpaBuiaa Npu padoTe ¢ ydyeOHBIM U JIAOOPATOPHBIM

00opya0BaHUEM

YMeHue KpUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH MH(DOPMALIHIO
OMOJIOTMYECKOr0  COAEp)KaHUs, BKIIOYAIOUIYI0 ICEBAOHAYYHbIC
3HaHMUS M3 pazIUuHbIX ucToyHUKOB (CMU, HaydyHO-mOMyJsipHBIE
MaTepuaibl); dTHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHUI B

Ouonoruu, MeguIlnHe, OMOTEXHOJIOI MU

10

YMeHue co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIC COOOIIICHHUS,
000011125t OMOJTOTUYECKYIO0 MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB,

I'paMOTHO HCIIOJIb30BATDH HOHSATUHHBIN ariaapar ouosornu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUS OCHOBHOM
06p33OBaTeJIbH0ﬁ nmporpamMmmsl CpeaHEro oﬁmero 06pa301;amm

CdopMupoBaHHOCTh 3HAHUW O MECTE W POJU OHMOJIOTUU B CHCTEME
HAyYHOTO 3HAHHMS €CTECTBEHHBIX HayK, B (OpMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHbI MHUpPa M HAyYHOTO
MHPOBO33pEHUS; O BKIJAJIE POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
OMONIOTOB B pa3BUTHE OWONOrHH; (YHKIMOHAJIHHOW T'PaMOTHOCTU

YCJIOBCKA AJId pCIICHUA ) KU3HCHHBIX 3aaa4




YMeHue packpblBaTh COAEp)KaHUE OHOJOIMUECKMX TEPMHMHOB U
MIOHSTHIA: BHJ, MOMYJISIIUsS, TeHO(OHI, SBONIONHS, IBHKYIIHE CHIIbI
(daxTopsl) ABOJIIOLINH, MPUCIIOCOOTICHHOCTh OpPraHU3MOB,
BUJI000pa30BaHUE,  JKOJOTMYECKHE  (PAKTOpbl,  IKOCHUCTEMA,
MPONYIEHTHl,  KOHCYMEHTBI,  PEOyNEHTHl, IeNd  NUTaHW,

IKOJIOTHYECKas MupamMuaa, Ouoreorenos, onocdepa

YMeHue uznarate OMOJIOrHuecKrue TEOpUH (IBOMIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUS  JBOJIOLMWHU), 3aKOHBI U
3aKOHOMEepHOCTH (3apozbiuieBoro cxoactsa K.M. bapa, uepenoanus
IJIaBHBIX HampasieHuil u nyteil spomonnu A.H. CeBeprioBa, yueHus
o Owuochepe B.M. Bepuanackoro), onpeaensiTb TpaHULBI WX

MNPpUMCHHUMOCTHU K JXUBBIM CUCTEMaM

VYMeHue BiafeTh METOJAaMH HAayyHOr'o IIO3HAHUS B OHOJOIHH
(HaOyr0JleHne M ONMCAaHUE JKUBBIX CUCTEM, MPOLIECCOB U SBJICHUM;
opraHu3alMs M MpOBEAECHUE OHOJIOrMYECKOro 3KCIEPUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBIIBJICHUE  3aBUCHUMOCTH  MEXAY
UCCIIEY EMBIMU BEIMYUHAMH, 00BbsICHEHHE IIOJIy4E€HHBIX
pE3ybTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHH, TEOpUH U
3aKOHOB; yMEHHME JeJaThb BBIBOABI HA OCHOBAaHHUU I1OJYYEHHBIX

pE3yIbTaTOB)

YmMmeHne BBIACIIATH CyIIECTBEHHbBIE MPU3HAKU CTpOEHUS
OMONIOrMYeCKUX OOBEKTOB: BHUAOB, MOMYJSAIUH, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOrEOIEHO30B M  JIKOCHCTEM;
O0COOECHHOCTH MPOIECCOB HAaCJIeICTBCHHOMI W3MEHYHBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHUJI000pA30BaHMs, TMPHCIIOCOOJICHHOCTH
OpPraHU3MOB, JEUCTBHS IKOJOTHYECKUX (PAKTOpPOB HAa OpPraHU3MBEI,
IepeHoca BEIEeCTB W IOTOKa SHEPrUM B DKOCHUCTEMaAX,
AHTPOIIOTEHHBIX M3MEHEHHWN B DHKOCHCTEMaxX CBOEH MECTHOCTH,

KpyroBOpoTa BEIIECTB U OMOr€0XMMHUYECKUX LIUKJIOB B Onochepe

YMeHue NpUMEHATh IIOJyd€HHblE 3HAaHUS [ OOBSICHEHMS
OMOIOrMYECKUX MPOLIECCOB U ABJICHUMN, JIsl IPUHATHUS IPAKTHYECKUX
pelIeHUH B TOBCEIHEBHOW JKM3HM B LeEIIX obOecredeHus
0€30MacHOCTH CBOETO 3/10POBbSI U 3JI0POBbSI OKPYKAIOLIMX JIFOIEH,
COOJIIOZICHNUST HOPM TIPAaMOTHOI'O TIIOBEACHUS B  OKpYXKaroluei
MPUPOJHON cpeze; IMOHMMAaHME HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTIDKEHUH  COBpEMEHHOW  OHMOJOTMM  JUIsl  palMOHaJIbHOIO

MPUPOJIOTIOTB30BAHUS




VYmenne peuaTs 3JICMCHTAPHBIC OMOJIOrUYECKUE 3aga4n, COCTaBJIATh

CXEMBI [TIEpeHOca BEUIECTB U SHEPTUU B IKOCUCTEMaX (LeTH MUTaHUs)

YMeHue BBHINONHATH JIA0OpAaTOpPHBIE M MPAKTUYECKHE pPabOTHI,
coOroaTh MpaBwia Mmpu paboTe ¢ y4yeOHBIM M J1aOOpPaTOPHBIM

000pyaI0BaHUEM

YMeHue KpUTHYECKH OLEHUBATh U MHTEPIPETHPOBATH WH(DOpPMAIIHIO
OMONIOTMYECKOr0  COJECp)KAaHUs, BKJIOYAIOUIYI0 ICEBIOHAYYHbIC
3HaHMS M3 pazauuHbIX ucTouHUKOB (CMU, HaydyHO-momyisipHbIE
MaTepuabl); pacCMaTPUBATh IN100aIbHBIE IKOJIOTUYECKHE TPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO

IIO3UIIUIO

10

YMeHue co3naBaTth COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHUS,
000011135t OV 0JIOrMUECKYI0 HH()OPMALIMIO U3 HECKOIBKUX HCTOUHUKOB,

rpaMOTHO UCIIOJIB30BATh MMOHSTHHHBIN arrmapar ouosoruu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

Buonoruss — Hayka o >xuBoil mpupone. Poms Omonoruu B (popMupoBaHUU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HayK

1.2

MeTtoapl 1o3HAHUS KUBOM IMpHUPOJAbL (Ha6J'II-OI[eHI/IC, OKCIICPUMCHT, OIIMCAHUC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaL[I/Iﬂ, MOJCIIMPOBAHUC, CTATHCTHYCCKAsA 06pa60TKa

JTAHHBIX)

JKuBble cUCTEMBI M UX OopraHu3anusa

2.1

’Kusie cuctembl (OMOCHCTEMBI) KaK IpenIMeT u3ydeHus Ouonoruu. CBoicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHHM OpraHu3anuu OHOCHCTEM: MOJICKYJSIPHO-TCHETHYCCKUH, KICTOYHBIH,

OpraHu3MeHHbIH, OMYJISIMOHHO-BU0BOI, SKOCUCTEMHBIN, OHOC(EpHBIi

XUMHUUECKHUI COCTaB U CTPOEHUE KIIETKHU

3.1

XUMHUYECKUM COCTaB KJIETKA. XUMHUUYECKHUE DJIEMEHTHI: MaKpO3JEMEHTHI,
MUKpO3JeMeHThl. Boma u wmuHepanbHble BemiectBa. DyHKUIHUM BOABI U

MHUHEpaJbHBIX BEIIECTB B KieTke. [Toaaep:kanre 0CMOTHYECKOro OaaHca

32

benku. CoctaB u crpoeHue OeiakoB. AMHUHOKHCIOTBI — MOHOMEpHI OENKOB.
He3ameHumble W 3aMEHMMbIE AMUHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OEIKOBON MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAsA CTPYKTypa). XUMHUYEeCcKHe cBoWcTBa OenkoB. buonornuyeckue
(GyHKIMM OEJIKOB.

®depMmeHTHl — Ononoruueckue karaauzaropbel. CTpoeHue (pepMeHTa: aKTUBHBIM
neHTp, cyocrpatnHas crnenupuaHocts. Kodepmentsl. Butamunsl. OTamgus

(hepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

33

YrneBonbl: MOHOCaxapuIsl (TJII0K03a, pudo3a U 1e30KCuprud03a), Aucaxapu Ibl
(caxaposa, JIakTO3a) M ToOJIMCAaXapulbl (Kpaxmal, TJIMKOIeH, IeJIIH0JI03a).
buonornueckue GpyHKIMH YIIIEBOIOB.

Jlununel:  TpUTIMLIEpUIbl, crepouabl, ¢ochomunuasl. 'mapoduiabHO-
ruapodoOHbie cBoMcTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

Yriji€eBoaos, O€eNIKOB U JIUIIU 0B KaK HCTOYHHUKOB SHEPIruu




34

Hyxnennossie kucnotsl: JJHK nu PHK. Hykireotnibsl — MOHOMEpBI HYKJIIEHHOBBIX
kucnoT. Ctpoenne u gynknuun [JHK. Crpoenune m ¢ynkumm PHK. ATO:

CTpoeHUE U QYHKIIUU

35

Huronorus — Hayka o kierke. Knerounas teopus. Meroabl u3ydeHust KIETOK

3.6

Krnerka kak mnenocTtHas xuBasi cucrema. OOIIMe MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas mMemOpaHa, mojiekynsl JJHK kak reHerndeckuii ammapaT, cuctema

cuHresa Oenka

3.7

Tunel KIeTOK: SyKapuoTHUYecKast U mpokapruoTuyeckas. OcoOeHHOCTH CTPOSHUS
npokapuoTuueckord kietku. Kierounas crtenka Oaxtepuil. CTpoeHue
JyKapUOTHUYECKON KIETKH. OCHOBHBIE OTJINYUS PACTUTENBHOH, KUBOTHOH M

IrpuOHON KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMUKC, UX
¢ynknuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [{uromnasma n
e¢ opranouapl. OTHOMEMOpaHHBIC OPraHOWIBLI KIETKH: JHJOIUIa3MaTHYeCKas
cerb (OIIC), anmmapatr [ombmku, Ju30coMbl. [loyaBTOHOMHBIE OPTraHOMWIBI
KJIETKA: MUTOXOHAPUH, TIACTUBL. [IpoHCX0)KI€HHEe MUTOXOHAPHUIN U TUIACTH.
Buapl mmactun. HememOpaHHbIe OpraHOMIIBI KIETKH: PUOOCOMBI, KJIETOYHBIN

LOEHTP, pPECHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHoOMJ0B KJICTKH. Bxmouenns

39

SAnpo — perynsatopHslii neHTp kieTku. CTpoeHue sipa: siiepHas 000JI0YKa,

KapuoIiazmMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpaHcIOpT BEILECTB B KJIETKE

}KI/I?.HeI[eS[TeJ'II)HOCTI) KJICTKHU

4.1

OOMeH BemiecTB, WM MeTa0oIM3M. ACCUMUIAIUS (TJIACTHYECKUH OOMEH) U
JUCCUMUJIAIMUS (PHEPreTHYecKuii 0OMeH) — JB€ CTOPOHBI €IMHOI0 Ipoliecca
MeTtabomu3ma. Tumbel oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHbIi. Poib

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPAICHNUU S9HEPIUU B KIICTKC

4.2

®ortocunTe3. CBeToBast M TeMHOBas (a3bl poTocuHTe3a. Peakiuu poTocuHTesa.
DddextuBHOCTE PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A I JKU3HU Ha 3emiie.
BnusHue ycnoBuil cpeasl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €ro
MPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Upylue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS

JKA3HU Ha 3eMiie

4.3

DHepreruueckuii oOMeH B KJIeTKe. PacuieruieHne BeIIecTB, BBIJCICHUE U
AKKyMYJHUPOBAHHE OHHEPruM B KJIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mikonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHCIIEHHE, UM KJIETOYHOE

neixanue. DPPEKTUBHOCTh YIHEPreTHYeCKOro oOMeHa




4.4

Peakuun MarpuuHoro cuHre3a. ['eHetnueckas wuHpopmauus u JIHK.
Peanuzanus renerndeckoit nHpopmanuu B KieTke. ['eHeThueckuii Ko U ero
coiictBa. Tpanckpumnuus —Matpuunbiil cunte3 PHK. Tpancasiuus — 6uocunres

6enka. KonupoBanue amuHokucioT. Posib pubocom B GrocunTese 6enka

4.5

Hexnetounsie ¢opMmbl xu3HU — BUpPYCHl. Wctopus oTkpbiTHs BUpycoB (..
WBanoBckuit). OCOOEHHOCTH CTPOEHHMSI M JKU3HEAEATENbHOCTH BHPYCOB.
bakrepruodaru. bonesnn pacreHuii, XKUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedpunura yenoseka (B1Y) — Boz6ynurens CII da.

[IpodunakTrka pacmpocTpaHeHHUsI BUPYCHBIX 3a00JICBaHUI

PasmHoxxenue u HWHAUWBUAYAJIbHOC PA3BUTUC OPTraHU3MOB

5.1

Kiierounslii UK, WM KU3HEHHBIM UWKI KJieTkd. MHTepdaza u MHUTO3.
[Ipoueccrl, mporekatone B uHTepPasze. Pernmmkamnus — peakius MaTpUuIHOTO
cure3a JJHK. Crpoenue xpomocom. XpoMOCOMHBIMH HaboOp — KapUOTHII.
JunnouaHelii W TalJIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHUIBIL.
Huronornueckne OCHOBBI Pa3sMHOXKEHUS H WHAWBUAYATHbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetku — muto3. Craauu mutosa. Ilpoueccsl, nmpoucxonasmue Ha

pa3HbIX CTaIUSIX MUTO3a. BUOIOTMYECKU CMBICT MUTO3a

52

@opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe U moJjioBoe. Buasl Gecrnosnoro
PasMHOXKCHUS: JeJICHHEe HaJIBOE, IOYKOBAHWUE OIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHu3MOB, €I'0 3HAYCHHUC OJIA CCIICKIINH

53

[TormoBo€ pa3sMHOXKEHHE, €TO OTIMYHS OT OECIIOJIOTO.
Meiio3. Craguu wmeio3a. IIpoiiecchl, mpoucxoidiyde Ha CTaausx Meios3a.
[ToBenenne xpomocom B Mmerose. Kpoccunrosep. buonormdeckuit cMmpica u

3HaUEHHUE Melo3a

54

I'amerorenes — npouecc o0pazoBaHus MMOJIOBBIX KJIETOK Y )KUBOTHBIX. [Io0BBIE
JKeNe3bl: CEMEHHUKHU U simYHUKH. OOpa3oBaHUEe U pa3BUTHE MOJIOBBIX KJIETOK —
ramer (crepMaTo30u, SHIEeKIIETKa) — criepMaToreHes u oorexnes. OcodeHHOCTH

CTPOCHUA SIAIEKIICTOK U CIICPpMaTO30M O0B. OHJ'IO,I[OTBOpeHI/Ie. HapTCHOFGHCZ%

55

NunuBuayanpHoe  pa3BuTHe  (OHTOTeHE3). OMOPHOHAIBHOE  Pa3BHUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATIHFHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
Npo0JieHue, racTpyJisuus, opraHorenes. [locramOpruoHanbHOe pa3BuTue. THIIbI
HOCTIMOPUOHATIBHOTO PA3BUTHUS: NPSIMOE, HEeNnpsiMoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButme pacteHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHUE

CEMCHH, CTaIUN PA3BUTHA




HaCJ'Ie):[CTBeHHOCTL U USMCHYUBOCTDH OpPraHM3MOB

6.1

IIpeamer u 3agauu renetuku. FMicTopusi pa3BUTHA T'€HETUKU. BKiaj pocCUiCKIX
U 3apyOeXHbIX Y4YEHBIX B pa3BUTUE TEHETUKU. MeToabl T'e€HEeTUKH
(ruOpuUI0NOrUYeCKui,  IUTOTCHETUYECKUH, MOJIEKYJIAPHO-TCHETUYECKUM).
OcHOBHBIE T€HETHYECKHE MOHATH. [ eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMas B

CXEeMaX CKPELIMBAHUI

6.2

3aKOHOMEpPHOCTH HACJIEAOBaHUs MPHU3HAKOB, yCTaHOBJIEHHbIe I'. MeHnenem.
MoHoruOpuHoe CcKpeluBaHue. 3aKOH eIWHOOOpa3usi THOPUIOB IIEPBOTO
nokoJsieHust. IlpaBuno goOMHUHUpPOBaHMS. 3aKOH pACIICIUICHUS MPU3HAKOB.
l'unoresa uncrorsl ramer. [lonHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTO HACIIeOBAHMS IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI IUTHOPHAHOTO CKpPEUIMBaHUSA. AHAIM3HpYIOLIEe
CKpemuBaHue. lcnonb30BaHME — AaHANM3UPYIOIIErO  CKPEIIMBAHUS IS

OIMPCACICHUA I'CHOTHUIIA ocobu

6.3

CuennenHoe HacienoBanue npusHakos. Pa6ora T. Moprana no cuenjieHHOMY
HACIEeIOBaHUIO TeHoB. HapylueHue cuemineHus Te€HOB B pe3ylbTare
KPOCCHHTOBEpa. XPOMOCOMHAasi TEOpHs HACIEACTBEHHOCTH. [ eHeTmueckue
KapThl.

I'enernka mosa. XpOMOCOMHOE OIpeEAeTeHUEe Moja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. T'omorameTrHble U IreTeporaMeTHbIC OpPraHHU3MBbI. HaCJIe,ZLOBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. BHIbI M3MEHUNBOCTU: HEHACIIECACTBEHHAS U HACIIEICTBEHHAs.
Pone cpenpl B HEHACHEACTBEHHOW W3MEHYMBOCTH. XapaKTEpUCTUKA
MOAM(UKAIMOHHON HM3MEHYMBOCTU. BapHalMOHHBIA psiag M BapUallMOHHAs
kpuBasg. Hopma peakumm npusHaka. KoimdecTBEHHbIE M KAa4E€CTBCHHBIC

NpPU3HAKU U UX HOpMa peaknuu. CBOICTBa MOIU(PHKAIIMOHHON U3MEHYNUBOCTH

6.5

HacnencrBeHHas, MM TeHOTUIMYECKas, HW3MeHUMBOCTb. KomOuHaTHBHas
U3MEHYMBOCTb. Mel03 M MOJOBOH Ipolecc — OCHOBa KOMOMHATHBHOMN
U3MEHYMBOCTH. MyTannoHHass wu3MeHuuBOocTh. Kiaccupukaums MmyTtanuii:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. YacTOTa M IpUYMHBI MyTanuid. MyTareHHble
(akTopbl. 3aKOH TIOMOJIOTHYECKUX PAJOB B HACJIEACTBEHHOM HM3MEHUYHMBOCTU

H.U. BaBuinosa

6.6

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'€HETHKH
YenoBeKa: T€HEaIOTHYCCKHI, OJIM3HEIOBEIH, [IUTOIrCHCTUICCKUH,
OMOXMMUYECKUI, MOJIEKYIIpHO-TeHeTHueckuii. COBpeMEHHOE OIpesiesieHue
TE€HOTHUIIA: TTIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHKE, B TOM YHCJIE C
nomoineto [1I[P-anammsa. HacnencrtBeHHbie 3a00eBaHMS 4YelIOBEKa: TCHHBIC

0o05e3HH, 60JIE3HU C HACIEACTBEHHOM MPEeapacloioKeHHOCThIO, XPOMOCOMHBIE




6one3nu. ComaTHuecKue M TeHepaTUBHbIE MyTaluuu. [IpuHIUIBI 3710pOBOrO
06pa3a KHU3HHU, JUArHoOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I n JICHCHHA T'CHCTHYCCKHUX
Oone3Hei. Menuko-reHeTn4eckoe KOHCYJIbTHPOBAHHE. 3HayeHue
MCZ[I/IIII/IHCKOﬁ FCHCTUKHU B MNOPCAOTBpAlICHUU W JICHCHUHU TCHCTUYCCKUX

3a00JIeBaHUIl YeI0BEKA

Ceneknusi opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HaykKa M Ipolecc. 3apoXkAEHHUE CEIEKIUH U JIOMECTUKAIllus.
VYuenne H.M. BaBumoBa 0 LEHTpaX MNPOMCXOXKACHHS W MHOT000pas3us
KyJIbTYPHBIX pacTeHUH. LleHTpbI MPOMCX0XKIEHUS 1OMAIIHUX KUBOTHBIX. COpT,

1opo/Ia, IMTaMM

7.2

CoBpeMeHHbIE METO/bI celeKIMU. MaccoBblil U MHAMBUIYaIbHBIH OTOOPHI B
CEJIEKLIUU pacTeHUud M >KUBOTHBIX. OlleHKa 3KcTephepa. biuszkoponacTBeHHOE
CKpeluBaHue — MHOpuAUHI. Yncras nuHusa. CKpelMBaHUE YHUCTHIX JIMHUH.
I'ereposuc, unu rubpunnas cuia. HepoactseHHoe ckpelunBanue — ayTOpUIUHT.
Otnanéunass rubpuausanuss U e€ ycnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE TOJUIIOUIOB. J[OCTH)KEHUS CENEeKIMU pPACTEHUH, JKMUBOTHBIX M

MUKPOOPraHU3MOB

7.3

buorexHosioruss kak oOTpacib MNPOU3BOJCTBA. |'€HHAs WHMKEHEpUs. Tarbl
co3nanus pexkomOuHanTHoM JIHK u TpaHcrenneix opranu3moB. Kierounas
uHxkeHepus. Kierounele KyabTypbl. MHKpPOKIOHAJBbHOE pPa3MHOXKEHUE
pactenuii. KioHMpOBaHME BBICOKOMPOAYKTHUBHBIX CEIbCKOXO351CTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U dTHUeckue npodsembl. MO — reHernyecku

MOAM(PUIINPOBAHHBIE OPraHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS

DBOIIOIIMOHHAS OUOJIOT S

1.1

DBOIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CujgerenbcTBa  ABOMIONHMH. [laneoHTONOrHYecKre:  TMOCIEN0BATEIBHOCTD
MOSIBIICHUSI BHJIOB B TAJICOHTOJIOTMYECKOW JICTOIHCH, IMEepPEeXOaHble (HOPMEIL.
Buoreorpaduyeckue: cxoactBo W paziauune (ayH u GIOop MATEPUKOB H
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOICTBA W PA3NUYHsl SMOPHOHOB pa3sHBIX
BUJOB  TMO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMHYECKHE:  T'OMOJIOTHYHBIE,

AaHaJIOTUYHBIC, PYAUMCEHTAPHBIC Oprasel, aTaBHU3MBI. MoneKmepHo -




OMOXUMHUCCKHE: CXOACTBO MCEXAaHHU3MOB HACJICACTBCHHOCTHM W OCHOBHBIX

METabOIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomononHass  teopuss Y. JlapBuna. Ilpenmnochliki  BO3HHMKHOBEHHS
IapBUHU3MA. J[BHKYIIME CHUJIBI IBOJIONUU BHAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAETEHHAS U3MEHYNUBOCT,

O6oprOa 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunretnueckass Tteopust sBoitonuu (CTD) M OCHOBHBIE €€ MOJIOXKEHUS.

Mukpossoorus. [Tomymnsius kak equHUIa BUIa U SBOJTIOLINHT

1.4

JBwxynwe cuibl (GpakTopel) SBOJIOINUHM BHJIOB B INpUpone. MyTalMOHHBIH
npolecc 1 KOMOMHATUBHAS M3MEHUMBOCTb. [lonynsiinoHHble BOJIHBI U Apeid
reHoB. M3omsauusa u murpanus. EcrectBeHHbIit 0T60p — Hanpasisitomuil pakrop
3BOMIOIMU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[Ipucrioco01eHHOCTh OpPraHW3MOB Kak pe3yinbTaT HBomouuu. [Ipumepst
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0aJANITALIUH.

Bun u  Bunmoo6pazoBanue. Kputepun  Buma. OcHOBHbIE  (HOPMBI

BU1000pa3oBaHus: reorpaduieckoe, IKOIOTHIeCKoe

1.5

MakposBomouusi. DopMbl  IBOJIOLMU:  (QUIETHYECKAs, JUBEPreHTHasd,

KOHBEpreHTHas, napasuiensHas. HeobpatumocTs 3BoIonun

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHay4yHBIE TIPEACTABICHUSA O 3apOKICHUM >KU3HU. HaydHble IUIOTE3BI
BO3HUKHOBEHMs KM3HM Ha 3emiie: aOuoreHe3 M MaHCIEepMHs. XUMHYECKas
3BOMIIOIUSA. ODKCIIEPUMEHTAJIbHOE MOATBEPKIECHUE XHMHUYECKOW 3BOIIIOIUU.
HauanpHble 3Tansl 6uonorndeckoi spomonnu. ['nnoreza PHK-mupa. Ilepseie

KJICTKHU U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX T'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emsie mo spam u nepuonamMm. Karapxeil. Apxelickas u
nporepo3oiickass 3pel. [lameo3olickas 3pa u e€ Tnepuoibl: KeMOPHiIiCKH,
OpIOBUKCKUM, CHJIIYPUHUCKUH, JE€BOHCKHUM, KaMEHHOYTOJbHBINA, MEPMCKHUM.
Me3o30lickas 3pa U €€ NepuoAbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas »3pa u €€ mNepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AQHTPOIIOT€HOBbIN. XapakTepUCTUKA KiIMMaTa U T'€0JOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIlbl BOMIOIHUH PACTUTEIHLHOTO U )KUBOTHOTO M pa. ApoMop]o3sl
y pacteHuil u XUBOTHBIX. [losiBI€HME, paclBET U BbIMUpPAHUE TPYII KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHu4eCcKoro Mumpa KaK OTpaXCHHUC OBOJJIIOIHU. OCHOBHEIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHU3MOB
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OBomonys yenoBeka. AHTPOIIOJIOTHs Kak Hayka. PazButue npencraBieHuil o
MPOMCXOXKICHUN dYelloBeKa. MeToabl m3ydeHusi aHTpornorenesa. Cxoacrtsa u
pasIu4us YeIOBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETOBEKa.

JBuxymiue cuibl (hakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 JKU3HH, U3TOTOBJICHUE OpPYAHMA

TPYZla, MBILLIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJMM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensiid, Yenoeek npsamoxopsammi, YenoBek Heanxaepraibckuii, UYenoBek
pasyMHBIH. Haxoaku MCKomaeMbIX OCTaHKOB, BpEMsl CyIIECTBOBAaHHs, 00JIacTb

pacnpocTpaHeHus, 00bEM T'OJIOBHOI'O MO3ra, 00pas3 KU3HH, Opy s

2.6

Yenoseueckue pacsl. OCHOBHbIE OOJIbIINE PAachl: €BpONIEOnIHAS (EBpa3uiickas),
HEerpo-aBCTpajionHasi  (’KBaTopuajbHas),  MOHrOJIOMAHAas  (A3MaTCKO-
amepukaHckas). UepTsl NMPUCIIOCOOICHHOCTH NPEACTABUTENEH YeloBeYecKuX
pac K ycinoBHsM cymiecTBoBaHus. EnmHCTBO uenoBedeckux pac. Kpurtuka

pacu3mMma

OpraHusMbl U OKpy>Karomias cpeaa

3.1

DKonorust Kak Hayka. 3a/ladyd U pas3fiesibl SKOJIOTHU. MeTo/bl IKOJIOrUYeCKUX
UCCIICIOBAaHUM.  DKOJOTMYecKoe  MHpoBO33peHue.  Cpenbl  oOWTaHUS

OpPraHu3MoB: BOAHAs, HA3ECMHO-BO3AYyIIIHAA, IOYBCHHA, BHYTPUOPTaHU3MCHHAA

32

Okonoruueckue ¢akroppl. Knaccuduxamus sKoigorudyeckux  (pakTopos:
abuotnyeckue, OMOTHYECKHE M aHTPONOreHHble. JecTBHE HIKOIOTHYECKUX

(aKTOpPOB HAa OPraHU3MBI

33

Aouotndeckue (HaKTOpBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEpHOAH3M.
[Ipucnocobnenuss OpraHU3MOB K JCHCTBUIO aOMOTHYECKUX (DAKTOPOB.

buonornueckne puTMel

34

buotnyeckue ¢akTopbl. Buasl OMOTHYECKMX B3aMMOAEHCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, MApasUTU3M, MYTyalu3M, KOMMEHCAJINU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeHTpaimu3M. 3HadeHHe OHMOTHYECKHX

B33HMOI[CI71CTBPII>1 AJI1 CYHICCTBOBAHMA OPraHu3MOB B ITPUPOAHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYSCKHE XapaKTCPUCTUKHU MOy H. OCHOBHEIE ImoxasaTein
nonyJjauuu: 4YUCJICHHOCTb, IIJIOTHOCTH, POXIAACMOCTb, CMEPTHOCTH, HPHUPOCT,

Murpanus. /{[nHaMuKa 4MCIEHHOCTH MOIYJISLIUU U €€ perysinus

COO6HI€CTB3 " OKOJIOTHYCCKUE CUCTEMBI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOII€HO3a: BHI0Basd,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Buasi-momuHanThl. CBSI3M B

OHoIleHO3E

4.2

Okonoruueckue cucreMbl (9kocucremsl). Ilonstue o006 »skocuctemMe U
6uoreoreHoze. DyHKIMOHATBHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: IMPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemectB H MOTOK DJHEpPrUu B
skocucteme. Tpoduueckue (MHUILEBbIe) YPOBHU 3KOcUCTeMBl. [IumeBbie nenu u
cetu. OCHOBHBIE TIIOKa3aTeNd dSKOCUCTEMBI: Ouomacca, MNPOLYKLHS.
DKonoruueckue NupaMusl: IPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa

9KOCHUCTEM: YCTOWUYMBOCTb, CaMOperysanusl, pa3Butue. Cykuneccus

43

[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWHOTO WU
HIMPOKOJIMCTBEHHOI' O JIeca.

AHTpOIIOTEHHBIE ~ 3KOCHCTEMBI.  ATrpPO’KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorunueckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCU CTEM.
buopasnooOpa3ue kak ¢aktop ycroiumBoctd sKocucreM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaiackoro o Owocdepe. ['paHuIipl, cocraB W CTPYKTypa
ouocdeprl. XKuBoe BemectBo U ero GpyHkiuu. OcobeHHOCTH OMOchepsl Kak
rno0anbHON 3KOocHCTeMbl. JlMHaMHYecKoe paBHOBeCME M OOpaTHasl CBSI3b B
ouocdepe. KpyroBopotsl BemiecTB M OMOT€OXUMHUYECKHAE HUKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHambHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoreuecTBO B Onocepe 3emiu. AHTpONOTreHHbIE H3MEHEHUs B Ouocdepe.
['moGanbHbIE 3KOTOTHYECKHE TPOOTIEMBI.
OcHoBa palMOHAJIBHOTO YIpPaBIEHUS NPUPOAHBIMH pecypcaMd U UX

ucnojb3oBaHue. JlocTmxeHust O0MOIOruy U OXpaHa IpUpObI
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